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ABSTRACT 

This  tenth  edition  of  the  Research  Director 
Rehabilitatior  Research  and  Training  (RT)  Centers  reports  t 
research  activities  of  twenty-one  RT  Centers  (11  medical^  3 
vocational r  3  aental  retardation,  2  deafness,  1  blindness, 
mental  health) .  The  266  abstracts  are  organized  under  the  R 
located  at  th^ase  institutions:  New  York  University  (2)  ,  Uni 
Hinnessota^  University  of  Washington,  Eaylor  College  of  Med 
Emory  University,  Tuffs  Oniversity,  Temple  Oniversity,  The 
Washington  University^  University  of  Colorado,  University  o 
Wisconsin,  Wiiversity  of  Arkansas,  West  Virginia  University 
University  of  Oregon,  University  of  Alabama  in  Birmingham, 
Northwestern  Oniversity,  Texas  Tech  University,  University 
Wisconsin-Stout,  University  of  California/San  Francisco,  Un 
of  North  Carolina  at  Chapel  Hill,  Boston  University*  Preced 
abstracts  under  each  RT  Center  are  listings  of  the  center's 
areas  of  research,  and  completed,  continuing,  new,  disconti 
proposed  projects.  Core  area  descriptions  of  four  new  ET  Ce 
mental  illness,  1  independent  living,  2  aged  handicapped  pe 
also  provided*  Each  abstract  includes  obiectives,  methodolo 
findings,  and  applicability.  The  name  cf  the  principal  inve 
status  of  the  research  activity,  and  relevant  fiscal  data  a 
included  in  bolder  type.  A  subject  index  and  principal  inve 
index  are  prcvidedl  (YLB) 
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INTRODUCTION 


The  publication  of  this  document  is  in  partial  fulfillment  of  the  Rehabilitation  Research 
and  Training  Centers'  synergistic  mission;  namely,  to  widely  disseminate  and  promote  rne 
utilization  of  the  new  knowledge  and  technology  that  emanates  from  that  RT  Center 
research  which  is  directed  toward  alleviating,  reducing,  or  stabilizing  handicapping 
conditions,  improving  rehc^jliiotion  methodology  and  service  delivery  systems,  and 
effectuating  maximum  physical,  scciai,  and  economic  independence. 

This  10th  edition  of  the  Rese  >.:sh  Directory  of  the  Rehabilitation  Reseorch  and  Training 

Centers  contains  266  abstracts  of  research  activities  conducted  by  the  21  RT 

Centers  (11  medical,  3  vocatio^'^aL  3  mental  retardation,  2  deafness,  1  blindness,  and 
1  mental  health)  sponsored  by  tne  National  Institute  of  Handicapped  Research  during  FV 

1980.  Core  area  descriptions  of  the  four  new  Research  and  Training  Centers  (1  mental 
illness,  1  independent  living,  and  2  aged  handicapped  persons)  are  also  described.  Each 

abstract  contains  objectives,  methodology,  findings,  and  applicability.  The  name  of  the 
principal  investigators,  status  of  activity,  and  relevant  fiscal  data  are  printed  in  bold  type. 

The  abstracts  are  indexed  by  both  subjects  ar,^^  principct  investigators  and  hove  been 
assigned  individual  accession  numbers.  The  project  director's  name  and  center's  address 

appear  at  the  beginning  of  each  center's  reseorch  listing  and  again  at  the  end  of  the 
directory  where  the  name  of  the  direr  :or  of  research  is  also  listed. 

It  should  be  of  interest  to  note  that  while  this  document  is  a  cooperative  effort  between 
the  University  of  Arkansas  Rehabilitation  Research  and  Training  Center  and  the  Notional 
Institute  of  Handicapped  Research,  rehabilitation  clients  of  the  Hot  Springs  Rehccilitoticn 
Center  participated  in  its  production  as  a  part  of  their  vocational  training  experience  in 

the  data  processing  and  printing  departments. 

Other  publications  of  the  Research  and  Training  Centers  Cffice  include  the  INFORMER,  c 

quarterly  journal  which  reports  news,  developments  in  research  and  troining,  and 
upcoming  training  activities  of  NIHR  Special  Centers,  and  the  semi-annual  Publiccfions 
and  Audiovisual  Aids  Directory  of  the  Rehabilitation  Research  and  Training  Centers,  an 
extensive  bibliography  of  materials  produced  by  or  available  from  RT  Centers. 

The  Research  Directory  of  the  Rehabilitation  Reseorci^.  and  Training  Centers  and  the 
other  publications  are  mode  available  to  local,  national,  and  international  rehabilitation 
ogenciasjnstltutions,  and  consumer  groups.  It  represents  a  combined  effort  of  the  centers 

to  close  the  usual  prevailing  gap  between  the  discovery  of  new  knowledge  and  the 

application  of  that  knowledge  into  practice. 

All  requests  for  more  detailed  information  about  the  research  projects  in  the  directory 

should  be  sent  to  the  project  director  of  the  appropriate  center.  For  information 
about  other  publications  write  to  the  Notional  Institute  of  Handicapped  Research,  Office 
of  Special  Education  and  Rehabilitation  Services,  Mar/  Switzer  Building,  400  Maryland 

Avenue,  S.W.,  Washington,  DC  20202. 

Joseph  Fenton,  Ed.D. 

Special  Assistant  to  the  Director 
Notional  Institute  of  Handicapped  Research 
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Cover-  Fave  Clark,  Ms.  Wheelchair  Arkansas  1980  and  employee  of  the  Hot  Springs 
Rehabilitation  Center,  at  the  keyboard  of  the  center's  computer  system  ApprecraTion  is 
extended  to  the  clients  and  staff  of  the  HSRC  Printing  Department  and  the  HSRC  Data 
Processing  Department  for  greotly  simplifying  the  preparation  of  this  Research  Directory, 
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CORE  AREAS 


OrthoHcs^osthetlcs 

Activities  designed  to  yield  immediate  and  practicoi  Improvennents  in  ttie  design 
and  fitting  of  devices  to  aid  amputees,  as  well  as  patients  suffering  from 
neuromuscular  and/or  skeletal  disorders 


Neuromuscular  Diseases 

Activities  designed  to  develop  and  apply  n&/j  findings  to  aid  in  the  rehabilitation  of 
inaMduals  with  neuromuscular  malfunction.  These  activities  include  evaluation 
techniques,  research  in  neurophysiology  and  electrodiagnostics,  with  continuing 
application  to  the  potlenf  s  functional  abilities. 


Betiavioroi  Science 

There  ore  three  foci  to  this  program:  (a)  Psycho-social  behavior,  (b)  Accountability, 
and  (c)  Perceptual-cognitive  disturbances  in  brain  damaged  persons  The  program 
currently  focuses  on  assessment  Intervention  techniques  and  on  the  development  of 

'^rehabilitation  indications." 


Cordlopuimonary 

Activities  designed  to  aid  in  the  remediation  of  deficits  originating  from  respiratory 
and  cardiac  disorders.  This  includes  both  diagnostic  and  treatment  aspects. 


RehoblUtatlon  Engineering 

Activities  designed  to  meld  engineering  and  medicine  in  the  solution  of  disability 

related  problems. 


Regional  Spinal  Core  Injury  Center 


All  of  i'^he  above  core  areas  interact  and  interface  with  the  Regional  Spinal  Cord 
Injury  Center  (at  the  Institute  of  Rehabilitation  Medicine  and  the  Department  of 
Neurosurgery,  New  Yoric  University  Medical  Center). 


NEW  YORK  UNIVERSITY  MEDICAL  CENTER 


Joseph  Goodgold.  M.D.,  Director 
^4ew  Yofk  Unrversiiy  Medical 
Rehobilltailon  Research  and  Training  Center 
400  East  34th  Street 
New  York,  NewYoik  10016 
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CONTINUING 
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001  Orthotics  and  Prosthetics  Design  Improvements 


Princiixal  Investigator: 

Status: 

Dotes: 

Coat: 

Annual  Report  Reference: 

OBJECTIVES: 


H-R.  Lehneis,  PhJ3. 
Completed 

October  197S-Apfil  1979 

Annual  $19^18 
RT  Annual  $17.  776 

^18.  Page  93.  R-59 


Projected  Total  $479,664 
ST  %  of  Annual  ToraJ  92% 


1;  Pressure  Mapping:  To  establish  and  test  a  clinically  applicable  method  of  graphically  quantify- 
ing static  r^ressure  over  large  complex  surfaces  at  all  points  simultaneously. 


2, 


Universal  V<Kminai  Device:  A  prosthetic  terminal  device  is  being  developed  mat  provides 
function  similar  to  thcrf  of  a  hook  but  looks  like  a  hand.  This  is  to  eliminate  that  stigma  ossociated 
with  the  appearance  of  a  hook,  yet  to  provide  the  superior  prehensile  function  of  a  hook. 

Electric  Arm  Orthosis:  A  powered  orthosis  is  being  developed  that  provides  prehensile  function 
as  well  as  essentfal  degrees  of  freedom  for  arm  functions  to  allow  for  needs  of  Activities  of  Daily 
Living  and  to  reach  certoin  vocctionci  goals. 


METHODOLOGY:  Pressure  Mapping.  Universal  Terminal  Device  and  Electric  Arm  Orthosis-  Pressure 
mapping  was  completed  and  the  final  report  submitted  in  last  year's  report.  This  year's  report  is 
concerned  with  the  remaining  two  projects,  universal  terminal  device,  and  electric  arm  orthosis. 

Universal  Terminal  Device.  Subject  population  in  this  project  consists  of  below-elbow  and  above- 
elbow  amputees,  rather  than  higher  levels  of  amputation  since  the  B/E  and  A/E  amputee  is  a 
generally  more  active  user  of  his  prosthesis  than  higher  level  amputees.  In  addition,  their  vocation- 
al potential  is  greoter  in  general.  Testing  procedures  are  standard  procedures  used  in  occupation- 
al therapy  in  training  amputees  which  record  peri'ormance  in  standard  tasks  expected  of  the 
amputee,  fn  addition,  o  questionnaire  has  been  developed  which  aims  at  a  comporative 
evaluation  between  standard  terminal  devices  and  the  universal  terminal  with  regard  to  per- 
formance from  the  patient's  point  of  view,  as  well  as  acceptance  and  convenience. 

Electric  Arm  Orthosis.  The  subject  population  in  this  projectare  quadriplegics  above  C-5,  i.e.,  who 
are  unable  to  place  their  hand  or  arm  in  space  and  do  not  have  prehension.  The  age  range  is 
between  18  and  65.  i.e.,  patients  who  have  eilt^er  college  training  or  vocational  potential.  An 
objective  evaluation  of  both  designs  by  an  independent  institution  is  also  planned. 

1.  Pressure  Mapping.  The  pressure  transducer  system  can  be  focused  at  various  pressure  ranges 
depending  on  concentration  of  reactants,  the  stacking  arrangement  the  pressure  exposure 
intervals,  the  moisture  content  and  the  reactant  tyjDe.  The  following  sample  arrangement  was 
used  to  evaluate  the  cutout  boord  (described  in  Section  8,  Methodology  8c  Procedures): 

a.  Stacking  arrangement  and  reactant  composition  (by  weight):  first  layer— Sora?^  Wrap; 
second  layer— -plain  urethane  foam,  1/16"  thick,  50  pores  per  inch;  third  layer— acid 
indicator  suspended  In  plain  foam.  Indicator  consisted  of  1%  Allied  Color  Precursor  No.  1 
and  6%  glycerin  in  ethylene  glycol;  fourth  layer— 10%  cifric  acid  and  1%  glycerin  in  water 
suspended  in  plain  foam;  fifth  to/er— Soron  Wrap 

b.  Pressure  was  steadily  applied  to  the  transducer  for  15  seconds      ^^  y.^ 

c.  Monitoring  range— 0.5  to  5  psi  ^  • 

d.  The  layers  are  separated  after  pressure  exposure  ana  either  compared  with  cofibrotion 
for  immediate  quantitative  informotion  or  photographed  with  calibration  to  preserve  the 
response. 

2.  Universal  Terminal  Device.  Patient  Testing.  During  this  report  period,  follow-up  on  one  adult 
patient  was  done  and  three  pediatric  patients  were  newly  fitted  with  the  UTD.  Post  clinical 
evaluation  of  the  UTD  has  been  presented  in  preceding  progress  reports  and  copies  of  this 
Research  Directory. 
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P  C.  a  24-vear-olcl  male  withi  a  traumatic  left  beiow-elbow  amputation,  continues  tc  use  the  UTD. 
He  has  had  the  device  for  1  Va  years  and  recenttv  had  the  cosmetic  glov©  replaced.  A  foiiow-up 
questionnaire  was  administered  and  substantiated  by  personal  interview.  He  reports  using  the 
UTD  approximately  40  percent  of  the  time.  He  still  finds  that  the  UTD  offers  better  function  in  most 
tasks  than  the  conventional  hook  and  in  many  tasks  that  cannot  be  done  with  a  functional  hand. 
Both  light  (eating)  and  heavy  (lifting,  cor  maintenance)  tasks  were  specifically  mentioned.  The 
Increased  gripping  surface  of  the  device  was  again  emphasized  by  the  patient  as  a  boon  to 
function  He  stated  the  design  of  the  UTD  seldom,  visually  or  physically,  interfered  with  function. 
Cosmetically,  the  patient  continues  to  consider  the  UTD  better  ttian  the  alternative  terminal 
devices. 

The  pedk3tric  included  D.H.,  a  10-yearold  boy  with  a  congenital  left  beiow-elbow  amputation 
and  two  girls,  C  Z.  and  Ah-,,  ages  6  and  8V2  years,  both  congenital  right  beiow-elbow  amputees. 
Three  months  after  receiving  the  UTD,  D.H.  and  his  parents  reported  by  questionnaire  that  he  uses 
the  device  approximately  20  percent  of  the  time.  He  has  experienced  somewhat  reduced 
function  v*/ith  the  UTD  in  comparison  to  a  conventional  hook,  especially  with  intricate  activities 
such  as  tying  shoes,  due  to  interference  from  the  nonfunctioning  fingers.  Nevertheless,  much 
improved  cosmesis  was  noted  and  he  wishes  to  keep  the  device. 

A  similar  follow-up  with  AP.  revealed  usage  of  the  UTD  50  percent  of  the  time,  with  a  similar  report 
of  somewhat  decreased  function  and  markedly  improved  cosmesis  in  comparison  to  the 
coventional  hook.  No  physical  obstruction  from  the  design  of  the  UTD  was  experienced.  The 
patient  also  wished  to  retain  the  UTD. 

C  Z  and  her  mother  were  interviewed  one  monfti  after  receiving  the  UTD  and  reported  using  the 
device  approximately  60  percent  of  the  time.  They  reported  the  same  function  with  both  the  UTD 
and  conventional  hook;  however,  the  patient  was  not  previously  an  avid  hook  user.  The  cosrnes.s 
afforded  by  the  UTD  resulted  in  its  use  primarily  at  school  as  the  pjattent  manages  without  the 
prosthesis  at  home.  She  no  longer  uses  the  hook.  A  functional  performance  evaluation  was  also 
performed  with  C  Z ,  bofti  one  month  and  seven  months  after  receiving  the  UTD.  She  demonstrat- 
ed active  use  of  the  device  in  holding  objects  during  bilateral  activities  (e.g.,  reading,  cutting 
paper)  and  passively  as  a  stG'oillzer  (e.g.,  in  writing).  CZ  recently  received  a  new  cosmetic  glove 
and  continues  to  use  the  UTD. 
3  Electric  Ann  Orthosis.  No  additional  patients  have  been  tested  with  the  EAO  during  ttTis  report 
■  period.  See  previous  reports  for  patient  testing  and  Section  11a,  ■"Discussion,"  and  Section  11  b^ 
"Conclusions  and  Recommendations"  for  further  explanation.  (Annual  Report  16-P-56a01/2-l8). 

APPUCABiUTY-  Since  this  system  enables  the  clinician  to  predict  future  pressure-induced  skin  ulceration 
and  allied  difficulties  without  the  use  of  complex,  expensive  equipment  and  additional  technical 
assistance,  the  efficiency  of  the  rehabilitation  process  is  expected  to  increase  and  resultant  costs 
are  expected  to  decrease.  Consumers  wii!  be  the  general  upper  limb  amputee  population  who 
currently  use  one  or  more  types  of  terminal  devices. 

002  Bone  Mineralization  In  Spinal  Cord  Injured  Man:  A  Biochemical  and 
Radiologic  Investigation 

Principal  Investigator:  N.  Eric  Noftctii,  PtnX>. 

Status:  Completed 

Qotes:  September  1969-Septoml3er  1979 

Cosh  Annual  $34,178  Projected  Total  $531  ;J31 

RT  Annual  $25,086  RT  %  of  Annua!  Total  73% 

Annual  Report  Reference:  **18.  Pago  285,  R-60 

OBJECTIVES: 

1.  To  determine  the  causes  of  excessive  bone  demineralization  in  patients  with  paralysis  due  to 
spinal  cord  lesions. 

2.  To  prevent  demineralization. 
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3.  To  arrest  and  treat  complications  of  osteoporosis  by  controlling  calcium  and  phosphate 
metabolism. 

4,  To  elucidate  the  cause  of  myositis  ossificans  and  thereby  prevent  the  restrictive,  debilitating 
effects,  either  by  inhibiting  its  formation,  or  once  formed,  cause  its  resorption  or  maturation  by 
pharmacologic  means. 


METHODOLOGY: 

1.  The  objective  of  this  study  is  to  arrest  bone  absorption  and  favor  bone  deposition  by  means  of 
administering  several  therapeutic  agents  separately  and  in  combination.  The  pharmacologic 
agents  \A/ill  be  inorganic  phosphates  (Hyper-phos.  K).  diphosphonates,  and  thyrocalcitonin.  The 
tollov»/ing  techniques  will  be  employed  to  determine  successful  therapy:  (a)  chromium  corrected 
phosphate,  calcium,  magnesium-  nitrogen  balances  will  be  studied  for  two  consecutive  four-day 
periods  after  appropriate  equiiibriatlon;  (b)  radiographic  measurement  of  metacarpol  and 
metatarsal  cortical  thickness;  (c)  quantitative,  serial  measurement  of  forearm  and  leg  bone 
density  by  means  of  gammaphoton  densitometer. 

2,  The  results  of  quantitative  serial  measurements  of  bone  density  by  simultaneous  radiographic  and 
gamma-photon  densitometry  and  18F  uptake  will  be  correlated  with  mir^ral  balance  and  colla- 
gen turnover  in  acute  and  chronic  quadriplegia  and  paraplegia.  These  results,  in  turn,  will  be 
compared  In  patients  with  a  different  level  of  spinal  cord  transection  in  acute,  recovery,  and 
chronic  phases  in  order  to  determine  the  effects  of  various  levels  of  transection  of  spinal  cord  on 
skeletal  demineralization. 


RNDINGS  TO  DATE: 

1 .  Bone  mineral  content  was  measured  by  single  photon  absorptiometery  using  a  modified  Packard 
bone  densitometer  with  1251  as  the  source.  In  45  hemiplegia  subjects,  matched  for  sex  and  age. 
the  bone  density  was  compared  bilaterally  on  the  radius  and  ulna  two  and  four  centimeters 
above  it^e  wrist.  The  non-paralyzed  side  served  as  a  control  for  the  paralyzed  side.  There  was  an 
equivalent  number  of  right-dominant,  right-paralyzed  and  left-dominant,  left  poralyzed  subjects. 
The  results  indicate  a  consistent,  general  loss  of  bone  mineral  on  the  paralyzed  side  compared 
with  ttne  non-paralyzed  side.  Right-dominant,  left-paralyzed  patients  showed  a  greater  loss  of 
bone  density  than  left-dominann  right-paralyzed  subjects.  The  absorption  ratio  of  the  paralyzed 
versus  the  non-paralyzed  sides  revealed  that  there  was  a  6.8%  and  7.3%  decrease  in  the  average 
bone  density  at  four  centimeters  and  two  centimeters  above  the  wrist,  respectively.  There  was  a 
progressive  loss  of  bone  mineral  content  relative  to  time  after  the  onset  of  paralysis,  amounting 
to  an  average  of  5%  from  both  sites  measured  approximately  three  months  after  onset  of  injury. 
The  effect  of  physical  and  drug  therapy  on  the  rate  of  demineralization  following  paralysis  re- 
mains to  be  elucidated. 


2.  This  study  was  undertaken  to  assess  the  feasibility  of  the  osteodensitometry  for  determination  of 
bone  mineral  content.  Hemiplegia  subjects  were  chosen  as  simpler  models  in  order  to  compare 
the  paralyzed  with  non-paralyzed  arm  and  set-up  the  technique  for  spinal  cord  injured  subjects 
who  are  more  challenging  to  study.  The  progressive  loss  of  bone  mineral  content  relative  to  the 
time  after  the  onset  of  paralysiS  will  be  measured  as  above  in  spinal  cord  injured  subjects  in  oraer 
to  determine  the  extent  of  bone  demineraiization  and  the  effect  of  drug  treatment 


3.  Urinary  excretion  of  magnesium  and  calcium  was  measured  in  1 1  quadriplegic  and  7  paraplegic 
subjects  from  the  date  of  the  onset  of  injury  and  was  followea  longitudinally  once  a  week  for  o 
period  of  15  to  24  weeks.  Both  groups  of  subjects  excreted  calcium  and  magnesium  significantly 
higher  than  normal  during  the  first  eight  weeks  after  rhe  injury.  The  mean  levels  gradually  de- 
creased towards  but  did  not  reach  normal  levels  24  weeks  later.  The  excretion  of  calcium  in  both 
quadriplegic  and  paraplegic  subjects  was  of  the  same  magnitude  but  the  excretion  of  mag- 
nesium in  paraplegic  subjects  was  about  75%  of  that  in  quadriplegic  subjects. 
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4.  Dysfunction  of  mineral  metabolism  has  been  studied  in  our  laboratory  in  order  to  elucidate  the 
cause  of  the  disorder  and  thereby  correct  the  problem  by  the  appropriate  therapy.  120  para- 
plegic rots  and  103  paraptegic  and  quadriplegic  human  subjects  were  investigated.  Balance 
studies  of  calcium,  magnesium  and  phosphorus  were  carried  out  in  paraplegic  rats  and  were 
compared  with  the  sham-operoted.  age-matched  litter  mates.  Measurement  of  the  excretion  of 
the  above  cations  and  anions  including  that  of  hydroxproline  was  carried  out  in  human  subjects 
longitudinally  Immediately  after  the  onset  to  four  months  post  injury  in  chronic  subjects  chosen  at 
random  up  to  six  years  after  the  injury.  The  results  in  human  subjects  were  similar  to  those  in  animal 
models  and  showed  that  bone  resorption  starts  rapidly  after  the  onset  of  injury  leading  to  osteo- 
porosis 

Thyrocaicitonin  therapy  in  rats  reversed  the  negative  calcium,  magnesium  and  phosphorous 
balances  and  changed  the  survival  rate  of  animals,  which  died  mainly  from  hydronephrosis,  from 
25%  to  85%.  Studies  in  man  involving  tr^erapy  with  thyrocaicitonin  and  diphosphonates  is 
anticipoted. 

Our  findings  of  excessive  bone  minera!  loss  which  commences  almost  immediately  after  the  onset 
of  spinal  cord  injury  is  very  significant  In  humans,  within  six  to  eight  months  after  the  injury,  the 
process  of  bone  resorption  renders  the  subjects  osteoporotic  in  addition  to  causing  other  side 
effects  such  as  renal  calculi  and  periarticular  bone  formation.  We  hove  found  that  the  immediate 
treatment  of  spinal  cord  injured  animals  with  thyrocaicitonin  reverses  the  negative  mineral  and 
hydroxyproline  balance  and  increases  the  survival  rate  of  rats  from  25%  to  80%.  Most  of  the 
untreated  animals  died  of  hydronephrosis  secondary  to  blodder  infections.  As  a  result  of  this  find- 
ing in  collaboration  with  the  Departments  of  Neurosurgery  and  Neuroradiology,  we  are  initiating 
the  treatment  of  acute  spinal  cord  subjects  with  thyrocaicitonin.  The  patients  will  be  monitored 
both  biochemically  and  radiologically  using  computerized  tomography  for  bone  scanning. 
These  techniques  may  be  utilized  in  other  rehabilitation  centers  and  may  find  further  use  in  treat- 
ment and  follow-up  of  post-menopausal  osteoporosis  and  Pagef  s  disease. 

APPLICABILITY:  Calcium  and  phosphate  metabolism  is  deranged  in  spinal  cord  injured  humans.  The 
associated  complications,  kidney  stone,  myositis  ossificans,  bone  pain  and  fractures  limit  the 
independence,  employability  and  rehabilitation  of  spinal  cord  injured  man.  In  the  present  study, 
under  dietary  control,  calcium  and  phosphate  metabolism  will  be  determined  before  and  after 
specific  treatment  and  correlated  with  bone  density  measurements  and  other  biochemical 
findings.  These  treatments  have  proven  successful  in  arresting  bone  resorption  and  favoring  bone 
deposition  in  animals  and  some  humans  with  bone  fractures.  The  development  of  methods  for  the 
control  of  calcium  and  phosphate  metabolism  in  spinal  cord  injury  is  essential  in  order  to  reduce 
debility,  protracted  and  recurrent  hospitalization  of  these  patients. 


003  Sympathetic  Activity  and  the  Metabolism  of  Biogenic  Amines  in  Spinal 
Cord  Injured  Patients 


Principal  Invostlgaton 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


N.  Eric  Naftchi,  Ph.D. 
Ccmpleied 

September  1966-September  -1979 

Annual  $83,336 
RT  Annual  $48,737 

f^18.  Page  298.  R-6i 


Projected  Total  $939,913 
RT  %  of  Annual  Total  58% 


OBJECTIVES, 
1 


To  determine  thie  relationshiip  between  cutaneous  circulation  and  catecholamine  metabolism  in 
paraplegic  and  quadriplegic  subjects  with  the  purpose  of  elucidating  the  cause  of  trophic  skin 
ulcers  and  spasticity. 

2.  To  measure  the  effect  of  various  levels  of  injury  on  the  metabolism  of  catecholamines  and  corre- 
late the  degree  of  derangement  in  regulatory,  integrative  and  stress  functions  with  concentration 
of  these  neurotransmitters  and  their  metabolites. 
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3.  To  measure  the  degree  of  sympathetic  activity  in  different  levels  of  spinal  cord  injury. 

4.  To  develop  measures  for  reducing  the  incidence  of  decubitis  ulcers  in  the  spinal  cord  injured 
human. 


METHODOLOGY: 

1.  Cotecholamines  and  their  metabolites  will  be  measured  in  plasma  and  urine  and  spinal  fluid  of 
cord  transected  indMduals.  Various  levels  of  cord  transection  and  their  effect  on  these  horrhones 
and  rveurohomrvDries  \a^II  be  investigated.  Methods  used  lr>clude  column  and  bidimensional 
paper  and  thin  layer  chronrratogTaphy  ultra-violet  fluorescent  and  atomic  absorption  spectro- 
scopy: and  the  use  of  ultracentrifuge  scintillation  spectometry  and  strip  scanning  for  radio- 
isotopic analysis  of  the  horrrones  and  Ions  involved.  Sympathetic  activity  will  be  evaluated  by 
reactivity  of  the  potlr  -its  to  exogenousiy  infused  norepinephrine,  tyramine  or  angiotensin.  Digital 
calorimetry  will  be  used  far  the  studies  on  reactivity  to  norepinephrine  or  other  pressor  substances, 
Gas-Hquid  chrorrratography,  mass  spectrometrY  and  infrared  spectrometry  wili  also  be  employed 
for  separation  and  identtfication  of  unknown  compounds. 

2.  DJgital  btood  flow  will  be  measured  calorimetricaliy  and  by  meons  of  mercury-irwubber  Whitney 
strain  gauge. 

3.  Heart  rote,  arterial  blood  pressure  and  plasma  levels  of  NE,  DBH,  C-AMPand  cortlsof  were  measur- 
ed to  determine  the  degree  of  sympathetic  activity  in  different  levels  of  spinal  cord  injury. 


RNDINGS  TO  DATE 

1 .  In  seven  C5-C7  quadriplegic  subjects  biood  vof  ume  was  measured  by  means  of  double  isotope 
technique,  using  1251  and  51  Or.  In  five  other  C5-C7  quadriplegic  subjects  autonomic  hyper- 
reflexla  was  Induced  by  expansion  of  the  urinary  bladder  by  means  of  water  intake.  Cardiac 
output  was  measured  by  indicator  dilution  method  and  arterial  blood  pressure  by  auscultatory 
technique.  During  hypertension  there  was  no  appreciable  change  in  either  cardiac  output  or 
cardiac  index.  By  contrast,  there  wos  a  significant  rise  in  mean  arterial  biood  pressure  and  total 
peripheral  resistance  and  a  sharp  fall  in  pulse  rote.  Preliminary  studies  on  blood  volume  reveal 
that  during  hypertension  tt^ere  Is  a  10%  rise  in  hematocrit  but  relatively  little  change  in  total  blood 
volume.  These  results  indicate  that  during  hypertension  there  is:  (1)  an  increase  in  hemocon- 
centrcrHon,  probably  due  to  an  increase  in  capillar/  permeability;  (2)  hypertension  is  caused 
mainly  by  a  pronounced  decrease  in  blood  flow  of  the  upper  and  lower  extremities  and  by  a 
sharp  increase  in  the  total  peripheral  resistance.  This  mart<ed  vasoconstriction  correlates  with 
increased  activity  of  rerum  dopcmine-B-hydrox^/lase,  the  enzyme  responsible  for  the  synthesis  of 
the  neuro-trcnsmitter.  norepinephrine.  This  enzyme  is  released  together  with  norepinephrine 
during  hypertensive  stress  (  Naftch i.  N.E.,  at  al..  Frontiers  in  Catecholamine  Research  1 973,  pp.  1 1 43- 
47,  Pergamcn  Press)  and  is  thus  an  index  of  sympathetic  activity  (Naftchi,  N  E .  et  al ,  Giro  Res 
35:850-6,  1974), 

2.  Reactivity  of  the  digital  vascular  bed  to  infused  1 -norepinephrine  (NE)  was  m^^-sured  in  15 
subjects  with  complete  physiologic  transection  of  the  spinal  cord  at  various  levels  and  wot  corn- 
pared  with  that  of  16  normal  subjects.  At  least  one  hour  before  the  test  a  continual  bladder  drain- 
age was  insured  by  means  of  an  indwelling  Foley  catheter  imbedded  in  Lidocaine  gel.  Sympa- 
thetic nerve  discharge  was  Inhibited  by  indirect  heating  of  the  subjects  and  continuous  infusion  of 
trirrjethaphan  camphorsutfonate  (TMCS),  a  ganglion  blocking  agent.  Following  the  measure- 
ment of  digital  blood  pressure  and  flow  in  this  phase  of  vasodilation,  vasoconstriction  was  brought 
about  by  infusion  of  NE  whiie  the  infusion  of  TMCS  continued.  Row-pressure  ratios  were  converted 
to  radius  equivalents  of  digital  circulation  and  the  wort<  of  vasoconstriction  was  quantified  in  ergs 
per  microgram  of  NE  infused  per  minute.  The  reactivity  of  NE  in  paraplegic  subjects  with  lesions 
below  the  T6  dermatome  was  within  the  range  found  for  normotensive  subjects.  In  subjects  with 
spinal  cord  transection  alDove  the  T6  dermatome,  reactivity  to  NE  was  more  than  two-folds  greater 
than  that  of  normotensive  and  paraplegic  subjects  with  lesion  below  T6  dermatome.  The  signifi- 
cance of  these  findings  with  respect  to  denervation  supersensitivity  and  the  level  of  spinal  cord 
lesion  is  being  Investigated  further. 


ERLC 


New  York  University  Medical  Center 


3.  A  new  radioenzymatic  high  performance  liquid  chromatographic  method  which  !s  ^^itlve  and 
spSific  enough  to  meaSire  dopamine,  norepinephrine,  and  epinephnne  simultaneously  in  50 
microliters  of  piasma  has  been  developed.  We  have  identified  norepinephrine  as  the  causative 
neurotransmitter  Involved  in  paroxysmal  hypertensive  episodes  which  ciccorTnpor^autonom^^ 
dysreflexia  i=urmermore,  the  concentrations  of  prostaglandins  PGE2  in  artenal  blood  rise  during 
the  attacks  of  autonomic  hypeneflexia  which  are  associated  with  flushing  of  the  face  and  neck. 
Chest  pain  and  headache.  The  identification  of  norepinephrine  involvement  in  autonomic 
dysreflexia  provides  rationale  for  the  treatment  of  acute  hypertensive  crises  and  long  term 
maintenance  of  quadriplegic  subjects  susceptible  to  hypertension. 

Prostaglandins  PGE2  Infusions  are  known  to  cause  facial  flushing  and  headache.  This  finding  in  28 
subjects  v*/itl  also  aid  In  treatment  of  headache  by  antiprostaglandin  agents.  Dunng  the  stress  oi 
head-up  tilt  (300wioo),  heart  rate  increased  in  all  subjects  but  the  blood  pressure  dropped 
siqnificantly  in  quadriplegic  and  remained  unchanged  in  control  and  paraplegic  subjects,  n  34 
subjects  studied,  c^th  norepinephrine  and  dopamine-B-hydroxylase  increased  significantly  20 
minutes  after  m.  The  latter  two  may  be  considered  good  indices  of  sympathetic  activity. 

APPUCABtUTY-  Too  ^toquently,  after  substantial  investments  are  made  in  the  physical  and  vocational 
training  of  paraplegic  and  quadriplegic  patients,  numerous  complications  arise  which  necessi- 
tate re-hospifalization.  frequently  fora  prolonged  period,  and  thus  jeopardize  further  employment 
of  the  patients  in  their  prehospitoiization  job  or  a  new  job  following  discharge  from  the  ^lOsp'Ta"- 
If  throufi"»  the  proposed  investigation  the  basic  underiying  physiological  factors  which  contribute 
to  decubiti,  urinary  infection,  and  other  similar  complications  could  be  identified  and  possibly 
brought  under  control,  the  vocational  rehabilitation  of  these  severely  disabled  persons  would  be 
greatly  enhanced. 


004  Rehabilitation  Indicators:  A  Method  for  Enhancing  Accountability  and 
the  Provision  of  Rehabilitation  Sen/ice 

Principal  InvosMgoton  Leonard  Diller.  PhD. 

Status:  continuing 
Dotes:  Octobw  1974-October  1979 

Cost:  Since  May  1. 1977  this  project 

has  been  supported  under 

independent  grant  RSA 

#12-P-59047/2. 

Annual  Report  Reference:  *18.  Page  187,  R-88 

OBJECTIVES:  The  Rl  methodology,  when  used  in  rehabilitation  settings,  will  serve  several  purposes  ( long 
term  goals): 

1  Rehabilitation  settings  will  become  more  accountable  through  a  broader  and 
■  information  flow  and  improved  decision  making.  In  line  w'th  the  resource  P^°^'^®;;!f  ^'i^^^!'^"^^ 
these  expectations  are  stored  in  terms  of  access  (who  is  to  receive  services),  process  (what  is  to 
occur)  and  outcomes  (th®  t/pes  of  goals  that  are  viewed  as  valid). 

2.  Rehabilitation  settings  will  provide  better  services  in  that  Individual  client  P'^^l^"?' "^^^^ 
follow-up  can  be  fled  to  Rl's;  a!so  program  planning  can  be  more  cleariy  tied  to  the  types  of  pn- 
mary  goals  and  instrumentai  sub-goals  addressed  within  the  population. 

3  Rehabilitation  systems  will  be  able  to  define  "disobility"  in  functional  terms  and  define  "needs  ' of 
the  disabled  in  terms  of  skills  and  environmental  supports  needed  to  reach  goals. 

•/1ETHODOLOGY-  The  project  will  be  implemented  in  three  phases;  Phase  I  initial  feyelopment  of  Rl's 
Toctoter  1974.May  1977);  Phase  N:  Final  development  of  Rl'sond  field  testlng(May1977-October 
1979);  and  Phase  111:  De»monstratton  and  Utilization/Dissemination  (October  1979-  ). 
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RNDINGS  TO  DATE  A  lexicon  has  been  developed  which  consists  of  three  se^s  o:  ind'cators  which  con- 
stitute an  objective  and  hopefully  clarified  language  for  rehabiiitatjon.  Th.is  modified  language 
can  be  implemented  In  many  ways  within  varying  rehabilitation  systems,  inciuding  the  use  of  the 
lexicon  within  a  structured  interview,  an  unstructured  interview,  cnd/cr  within  en  observation 
paradigm.  The  particular  method  selected  would  depend  on  factors  soch  as  the  h/pe  of  ciient, 
the  type  of  rehabilitation  services  and  the  type  of  rehabilitation  3en7.ng. 

The  focus  of  the  lexicon  is  behavioral  and  observable,  but  not  behavioristic.  in  that  no  particular 
theofy  of  behavior  is  adopted  nor  any  behavior  change  methods. 

APPUCABIirrY:  Status  indicators,  activity  Indicators  and  external  factor  indicators^  can  be  used  within  the 
process  of  rehabilitation,  utilizing  a  basic  systematic  approach.  In  thlsappiroach  the  rehabilftation 
indicators  would  be  used  to  fulfilf  several  purposes,  including  defining  status  goalis.  necessary 
skills,  and  external  strengths  and  problems,  for  the  purpose  of  individuoi  rehabilitation  planning, 
and  defining  changes  in  status  activities  and  external  factors  for  evaluation  purposes. 


005   Diagnosis  and  Remediation  of  Deficits  in  Verbal  Abstraction  and  Vasual 
Information  Processing  In  Brain  Damaged  Adults 

Principal  lnvestigc3tor:  Leonard  DiHer,  PhB. 

Stcrtxis:  Continuing 

t>at©5:  October  1975-December  1981 

Annual  $121,606  Projected  Totai  $860,000 

RT  Annual  $70,418  l?T  %  o*  Annual  Total  50% 

Annual  Report  Reference:  #18,  Page  190,  R-92 


OBJECTIVES:  To  develop  and  validate  a  normative  scale  and  calibrated  neuropsychofoglc  module  for 
the  differential  diagnosis  of  remeoiotion  and  prognosis  of  dysfunctions  of  visual  information 
processing  in  various  types  of  brain  damaged  adults.  This  will  further  result  in  the  devefopment  of 
a  taxonomy  of  deficits  of  visual  information  processing  found  in  brcin  damaged  adults.  These 
objectives  may  be  broken  down  in  terms  of  the  objectives  for  each  of  four  sub-studies  to  be  carriecJ 
out  in  three  years. 

Past  Objectives: 

Study  I.  The  cojecrlve  of  rhe  past  year  of  researcn  was  to  evaluate  rhe  efficacy  of  a  rhree-sicge 
VfP  training  module  (scan,  simultaneity,  successiveness)  on  mifd  to  moderately  impaired  right 
brain  and  left  brain  damaged  stroke  potients. 

Study  11.  The  objective  of  the  past  year  of  reseorch  was  to  evaluate  the  efficacy  of  a  training 
module  designed  to  facilitate  V.A  thinking  in  right  and  lefl*  brain  damaged  sfrcke  patients. 


Future  Ob/ec-ives: 

To  compare  the  differential  outcomes  of  conventional  medical  renoDi'itation  efforrs  with  one 
which  includes  a  comprehensive  program  designed  to  remediate  the  cognitive  deficits  associat- 
ed witn  CVA 

To  desc'ibe  the  longitudinal  impact  of  stroke  on  these  n^/o  groups  of  patients  relative  to  a  motch- 
ed  grcup  of  normal  controls. 

"^o  d'Tferentially  describe  and  predict  recovery  of  function  in  these  Iwo  grouos  of  patients  from 
c:Dpraisal  of  date  aerived  from:  aemograpnic,  clinical  neurcicgicai  examination.  CTT  scans, 
p'VChometric  evaluation,  and  Rl  evaluation. 

^o  study  the  relationships  among  the  above  mentioned  data  sets  in  order  to  develop  rvpoiogies 
which  can  describe  the  types  of  changes  expected  in  subgroups  of  patients. 
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METHODOLOGY:  This  study  oir^s  to  i-P-- -^^-^  ^.^^^^^ 
cessing  (simultaneity  and  ^^^•^^^f'^^,^'!  'CoVvin^^^^ 

aims  is  pursued  through  a  senes  of  s^'=''®l^^^°'^'^„\J.V2T^  data  on  hemi- 

th.n.ing  and  ^^o.  in™n^^^^^  ^  ^^^^ 

controls  do  not.  to  see  if  ^r^^entcan  .m^^^  forr^^experi- 
Sin^ranrontfgro^^^^^ 

fof  nSSv^pu^^^  and  34  patients  will  participate  as  expenmentals  or  controls. 
HND.NGS  TO  DATE  52  normals  (age  ^-^5)  we^  adminis^^^^^^^^  be^w.  Th. 

was  done  in  order  to  ''^J^^^'^'f^^.^^^f^^^^^  additional 
battery  has  also  been  ^J^^^  Sont^s  ir^ordeVtocomplSTe  the  standardization 

?o"t™Sr  o?^ents'  p^^TiT^b^n  in  these  ^o  subsK^dies.  Results  indicated  that 
training  had  botfTtask  specific  (verbal  vs.  visual)  and  general  effects. 

Teat  Battery 

Conditional  Cancellation  (developed  by  Starr; 
Embedded  Figures  (Ayers) 
Cube  Analysis  (Stanford  -  Binet) 

Perceptual  Analysis  and  Synthesis  (Birch  &  Lefford.  1965) 

Autobiographical  Statement  (developed  by  Staff) 

Parts  of  the  Ravens  (selected  by  Staff) 

Parts  of  the  Letter  (selected  by  Staff) 

Goldstein  Object  Sorting  Task 

Visual  Simultaneity  (developed  by  Staff) 

50  Visual  and  Pictorial  Similarities  (developed  by  Staff) 

Trail  Making  (Part  of  Reitan  Battery) 

Knox  Cube 

Porteus  Mazes 

Symbol  -  Symbol  (Jastak) 

Visual  Digit  Span 

Metfo^pS^an  Achievement  Test  (Comprehension  and  Arithmetic) 
Simultaneous  Recognition  (developed  by  Staff) 
Poragraph  Titles 

APPtK>^BlUT/:Hemipleg(occnst,tu,es,heia,fle=tphysicald^^^^^^ 

Cancro). 

Rehabilitation  of  Cognitive  and  Perceptual  Defects  in  People  with 
Traumatic  Brain  Damage 


006 


Principal  investigator:  Leonard  Diller.  Ph.D. 

Status:  continuing 

April  '1978-March  1984 

Annual  $144,899  Projected  Total  $721  000 

Cosh  ^  Annual  $93,196  «^ oi  Annual  Total  64% 

^-nuoi  Report  Reference:  #18,  Page  251 .  R-93 
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OBJECTIVES: 

1.  To  assess  ttie  efficacy  of  a  pilot  demonstration  program  for  chronic  fraumatic  head  injured 
patients. 

Z  To  assess  the  efficacy  of  four  domains  of  remedial  training  which  are  part  of  the  pilot  demonstra- 
tion program. 

3.  To  assess  the  effect  of  the  program  on  the  patients  by  a  one-year  follow-up  study  to  include 
psychometric  criteria.  Rehabilitation  Indicators  (Rl's)  and  neurologic  measures, 

4.  To  predict  differential  outcome  from  intake  data.  The  data  to  be  collected  include  (1 )  psycho-, 
metric  tests;  (2)  a  problem  oriented  record  and  a  prescriptive  remedial  plan  (i.e.  the  specific 
"action"  plan  for  a  given  cycle);  (3)  Rehabilitation  Indicatc^^:  and  (4)  neurologic  assessment. 

METHODOLOGY:  The  program  consists  of  treatment  cycles  of  ten  weeks  each.  Each  cycle  includes 
(1 )  assessment  (2)  orientatloa  (3)  treatment  and  (4)  reassessrT>ent.  Since  the  original  proposal 
was  submitted  and  approved,  our  experience  with  a  successful  pilot  program  in  Israel  suggests 
that  It  is  prudent  to  plan  that  each  patient  will  receive  two  cycles.  Therefore,  the  program  consists 
of  four  cycles  a  year.  The  tinne  between  cycles  is  used  for  screening  newoppllcants  and  forfollow- 
up  studies.  Over  a  five-yeor  period,  we  estimate  processing  a  total  of  54  patients- 
Subjects:  A  '^chronic"  TBD  is  defined  as  an  Individual  who  is  at  (east  12  months  post  injury 
and  who  has  been  shown  to  be  stable  in  functioning  on  two  baseline  examinations  which  are 
administered  at  feost  three  months  apart  (conducted  at  least  twelve  months  post  TBD).  For  the 
purposes  of  this  project  stable  means  that  scores  on  the  baseline  test  sampling  the  generic 
domains  of  cognitive  function  are  within  the  limits  of  one  standard  deviation  and  the  Reha- 
bilitation Indicators  (Rl's)  are  stable. 

Design:  On  application  to  the  program  a  subject  (who  will  have  to  be  at  least  one  year  post  TBD) 
receives  the  psychometric  tests,  the  Rl's  and  the  neurologic  examinations  and  is  told  that  he/she 
will  be  placed  on  a  waiting  list.  If  the  pre-examination  three  months  later  reveals  the  person  is 
stable,  he/she  is  eligible  to  enter  the  program  as  soon  as  an  opening  is  made  available.  If  the 
person  is  not  found  stable,  he/she  is  told  to  wait  another  three  months  and  then  return  for  re- 
examination. These  tests  are  repeated  at  the  end  of  each  treatment  cycle  and  at  the  end  of  the 
one-year  follow-up  period. 

Procedure:  Following  assessment,  the  patient's  requirements  in  terms  of  remedial  interventions 
in  four  domains  of  perceptual-cognitive  functions  is  determined.  These  modules  are  as  follows: 

a.  Orientation,  i.e.,  systematic  training  in  attention/concentration. 

b.  Visual  information  processing. 

c.  Eye-hand  coordination  with  dexterity  and  constructional  skills. 

d.  VertDol  abstraction. 

Remedial  interventions  are  also  given  in  the  orea  of  social  rcles  and  in  a  sampling  of  pre-vocation- 
al  skills  related  to  module  c  (eye-hand  coordinatfon). 

The  orientation  module  will  be  administered  to  all  potients  first  so  that  '-overlay"  phenomena  can 
be  eliminated  before  commencing  any  other  type  of  systematic  cognitive  training. 


FINDINGS  TO  DATE  Various  assessment  measures  under  the  following  categories  were  shown: 

a.  Psychomotor  tests  of  vigilance,  persistence  and  concentration 

b.  Tests  of  dexterity  and  functional  (tool  use)  samples 

c.  Tests  of  visual  perception  and  perceptual  motor  integration 

d.  Measures  of  cognitive  perceptual  integration  and  memory 

e.  Measures  of  memory  and  basic  academic  skills 
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f.  Measures  of  general  ond  specific  inteilectual  aptitude 

g.  Measures  of  reasoning,  self-knowledge,  openness  and  sojnl  skills 

h.  Prevocatlonal  module 

Preliminaiv  data  has  been  collected.  Analysis  will  nc'  be  av/ailabie  until  a  later  date. 

APPUCABfUTY-  Patients  witt.  traumatic  brain  damage  who  enter  medical  rehabilitation  sewings  general- 
^^^IvWbit^iSuSances  in  motor  and/or  speech  functions  and  cognitive  and  perceptual  defects 
^N^hl^tSf^e  vSth  n^S^^^  S^general.-/  require  long-term  attention  in  a  vanety  of 

^^Di^^lTttTera^s  have  to  deSi  with  the  lo-^^ng  effects  of  these  multiple  problems  and 
SSToe^eric  r^c^^^Ships  to  vocational  outcomes.  WJ-.ile  physical  and  ADL  restoration  canoftef, 
S^XinlSt^^e^^^ 

«rt  unSi  coanitive  and  perceptual  deficits  ere  treated  as  well.  Our  work  with  hemiparetics 
Setoce.^r5^«uSra^^^^ 

Si^mdio^ST^v^  also  be  of  value  fcxtraurTKrt  injurycases.  During  the  past  several  yeare, 

w^lSlT hTd^  op^^  to  apply  to  this  population  some  of  theskills  acquired  in  managing, 
diagnosing  and  treating  stroke  victims. 


007  Muscle  Re-Education  in  the  H^mlporetic  Patient  by  use  of  EMG  Feedback 

Principal  Invostigator:  Arthur  Ebersteln.  PhD. 

Statu*:  Continuing 

Septwnber  1977-Septembef  1980 

Annual  $1134!49  Projected  Total  $300  MO 

„  ;^nual  $101/485  "  %  of  Annual  Total  90% 

Annual  Report  Reference:  *18,  Page  326,  R-94 

ORiPCnvES'  General  Hypothesis:  Functional  recovery  in  the  hemiplegia  upper  e)ctTemitY  will  befacilitot- 
by^ding^^ent  v^th  audiovisual  feedback  derived  from  EMG  ^^^^'^^^^^f^.^^?^^^ 
meSns'^Sale  el^es  and  integrated  over  100  msec  inter^o^  Active  range  of  mot,on  and 
functional  performonce  will  correlate  positively  with  EMG  performance. 

<^««Hflfv  Hvaofheais  A:  The  employment  of  video  display  consisting  of  two  simultaneously 
^^t^EMG^^amet.  ^ch  h  represents  one  member  agonist^ntagon,^pa.r. 

Si^^^rScuTaS;  effecti;/e  as  a  source  of  feedback  in  training  the  reduction  of  spasticty. 
«^««^«~  u^«th»«i«  B-  A  flaccid  member  of  an  ogonist-ontagonist  pair  can  be  selectively 
?hToS  me^mploym^^^^^  threshold  level,  displayed  as  a  Jonzontal  hne  on 

Sver  brief  °me  intervals  is  a  valid  index  of  muscular  activity  occunng  dunng  the  e^ff ^t^°"  °; 

Seil^t^S  and  physSat  assessments  empioying  traditional  physical  and  occupational  therapy 
procedures. 


ERIC 


14 


New  York  University  Medical  Center 


Reliability  of  measurement  was  insured  by  employing  the  following  procedure:  (1)  Location  of 
optimal  electrode  placement  sites  was  achieved  by  reference  to  anatomical  landmarks  and 
motor  point  location  by  means  of  electrical  stimulation.  Electrode  placement  was  finally  estab- 
lished by  measuring  distance  and  resistance  between  each  member  of  an  electrode  pair  with 
reference  to  the  indifferent  electrode.  (2)  Where  necessan/  the  skin  surface  of  the  affected  ex- 
tremity was  shaved.  (3)  The  starting  position  of  the  involved  extremity  was  kept  the  same  both 
between  and  within  sessions,  during  daily  acquisition  of  measurement  (4)  Simultaneously  re- 
cording an  integrated  EMG  response  for  each  muscle  and  its  antagonist  during  an  attempted 
movement  on  at  least  six  occasions  per  session.  The  six  data  points  were  obtained  over  two 
sweeps  during  which  time  the  patient  was  instructed  to  perform  three  responses  per  sweep.  The 
EMG  performance  for  each  of  these  sweeps  was  stored  in  memory,  and  displayed  on  the  video 
screen  during  which  time  they  were  photographed.  The  six  data  points  obtained  from  each 
muscle  activity  were  averaged  and  a  single  daily  representative  value  calculated. 


FINDINGS  TO  DATE  Eighteen  hemiplegia  patients,  5  in  the  acute  and  13  in  the  chronic  phase  of  hemi- 
plegia participated.  All  acute  potients  were  undergoing  physical  and  occupational  therapy 
during  the  time  they  were  in  the  study,  although  none  for  the  affected  upper  extremity.  Five 
chronic  patients  were  receiving  traditional  therapeutic  exercise  but  only  one  for  the  affected 
upper  extremities.  The  remainder  had  undergone  traditional  therapies  and  had  reached  an 
apporent  limit  of  progress  in  upper  extremity  function. 

All  potients  without  exception  gained  in  their  ability  to  produce  and  modulate  EMG  activity  in  the 
hemiporetic  upper  extremity.  Of  the  various  target  muscle  groups  the  biceps-triceps  combination, 
whether  trained  to  perform  elbow  flexion  or  elbow  extension,  yielded  the  most  impressive  and 
reliable  effects.  These  gains  were  reflected  not  only  in  improved  EMG  response  but  in  noticeable 
improvements  in  active  range  of  motion.  The  latter  fact  has  prompted  us  to  incorporate  the 
measurement  of  AROM's  as  an  integral  part  of  our  evaluative  techniques  (see  below).  During 
shoulder  flexion  ail  patients  were  able  to  reduce  the  synergistic  pattern  of  elevated  EMG  activity 
of  the  upper  trapezius  relative  to  the  anterior  deltoid,  and  to  increase  their  active  range  of  motion 
on  this  task. 

With  regard  to  functional  gains,  as  gauged  by  the  performance  of  activities  of  doily  living  (ADL) 
finger  extension  proved  critical.  Patients  who  had  not  achieved  finger  extension  reported  little 
practical  use  of  their  affected  upper  extremity.  Patients  who  could  extend  their  fingers  visibly 
reported  dramatic  functional  gains  -  viz,  using  the  extremity  to  pick  up  items,  to  hold  utensils,  etc. 

Overall  the  results  obtained  to  date  hove  been  confirmatory  to  the  general  hypothesis  posed 
above  as  well  as  to  the  secondary  hypotheses.  It  is  evident  that  some  aspects  of  our  EMG  feed- 
back training  are  responsible  for  recovery  of  upper  extremity  function  in  the  hemiclegic  octrents 
who  participated  in  our  study.  The  use  of  the  single-case  multiple  baseline  design,  together  with 
the  fact  that  many  of  the  patients  studied  were  chronic  hemiplegics  who  had  received  traditional 
therapies  and  hod  reached  on  apparent  limit  of  progress,  enables  us  to  be  confident  that  the 
observed  gains  were  associated  with  treatment  and  not  with  general  recover/  or  other  forms  of 
tieotment. 


APPLICABILITY:  This  project  has  immediate  relevance  to  rehabiiitotion  of  neuromuscular  dysfunction. 
EMG  feedback  in  this  clinical  application  represents  on  extra  tool  in  the  armamentarium  of 
rehabilitation  techniques  applied  to  hemiparetic  patients,  improvement  of  motor  function  may 
be  obtained  in  a  shorter  span  of  time  as  compared  to  conventional  procedures. 

The  goal  of  this  project  is  the  retraining  of  the  patient's  own  capacities  in  the  most  efficient  manner 
possible.  Combining  the  efforts  of  the  therapist  with  seif-generated  feedback  from  the  patient 
promises  to  provide  a  substantial  Increase  in  theefficiency  of  the  educational  process.  Thts  should 
!ead  to  eariier  recover/  of  the  patient,  thereby  saving  his/her  time  and  expense  as  well  as  time  of 
the  therapist. 
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008  Factors  Underlying  Improvement  in  Respirator/  Function  Following 
Cervical  Cord  Injury 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Francois  Haas,  Pti.D. 

Continuing 

August  1976-July  1981 

Annual  $es,712 
RT  Annuai  $85,712 

#18.  Page  23.  R-98 


Projected  Total  $390,000 
RT  %  of  Annual  Total  100% 


OBJECTIVES:  The  object  of  this  study  is  to  quantify  the  patterns  of  innprovement  in  several  different  areas  of 
respiration  and  to  assess  the  role  played  by  each  of  several  factors  which  may  promote  improve- 
ment from  the  onset  of  a  traumatic  cervical  cord  injury  until  stabilization  occurs.  These  include 
studies  on  (1)  the  effects  of  loss  of  sensation  from  the  rib  cage  on  the  reflex  ability  to  regulate 
ventilation  (sensory  studies).  (2)  the  factors  NArfnIch  lead  to  improvement  in  respiration  throughout 
the  clinical  course  (nnotor  studies),  and  (3)  the  effects  of  sensor/  and  motor  dysfunction  on  the 
ability  to  maintain  effective  blood  gases  and  acid-base  balance  (blood  gas  studies). 


METHODOLOGY:  In  order  to  accomplish  these  goals  the  following  tests  hove  to  be  carried  out.  These  tests 
are  noninvasive  and  are  designed  to  produce  a  minimum  of  discomfort  to  the  patient  and  start 
OS  close  to  the  time  of  injury  (the  best  time  to  be  at  the  inception  of  the  rehabilitation  program) 
as  possible  and  continue  for  a  period  of  3  years  First  at  monthly  monitoring,  and  then  every  three 
months.  A  base  line  pulmonary  function  test  using  either  the  Goddard  Twin  Bell  Spirometer  or  the 
CiP  Pulmolob  WiW  be  carried  out  at  the  admission  of  the  patient  to  the  study,  and  then  twice 
yeariy.  In  oddition,  fhB  following  physiological  measurements  for  each  of  the  other  areas  of  in- 
vestigation are  planned: 

I.  Sensory  Studies:  The  methods  used  in  the  sensor/  studies  involve  strictly  non-invasive  techniques. 
Patients  inspire  in  the  supine  position  through  a  J-valve  and  expire  into  the  atmosphere.  The 
inspirator/  limb  contains  a  pneumotachograph  to  record  airflow  and  a  pressure  transducer  to 
monitor  mouth  pressure.  Tidal  volume  is  obtained  by  electronic  integration  of  the  flow  signal. 
Samples  of  expired  air  are  delivered  to  a  capnogroph  to  monitor  end-tidol  CO2. 

Each  potlenf  s  respiratory  resistance  and  elastance  are  nneasured.  The  anticipated  tidal  volumes 
under  load  conditions  are  computed  from  a  first  order  linear  differential  equation  assuming  a 
sinusoidal  inspirator/  pressure  waveform.  Deviations  between  observed  and  calculated  values  of 
tidal  volume  are  used  to  deduce  reflex  or  mechanical  alterations  in  inspiratory  pressure  during 
the  loaded  breath. 

The  experimental  groups  studies  thus  far  have  been  chosen  to  include  a  range  of  lesion  levels 
(fromT-3  to  C-4)  and  ages  (13  to  40)  to  determine  the  effect  of  lesion  level  and  age  on  respira- 
tory performance. 

II.  Motor  Studies:  The  methodology  of  this  part  of  the  project  requires  noninvasive  measurerhents 
obtained  at  bedside.  The  measurements  include  (1)  vital  capacity  and  its  subdivisions  from  a 
spirometer.  (2)  rib  cage  stabilization  from  chest  pneumograms  during  different  breathing 
maneuvers,  (3)  respiratory  compliance  from  a  weighted  spirometer  bell  to  produce  a  change  in 
lung  volume  at  FRC,  (4)  peal<  inspiratory  pressure  against  a  closed  shutter  to  determine  the 
isometric  pressure  generated  by  the  diaphragm,  and  (5)  neurological  improvement  obtained 
from  physical  examination. 

Each  new  patient  has  these  measurements  made  once  monthly  and  an  attempt  will  be  made  to 
correlate  these  results  with  age,  sex,  and  level  of  lesion. 

Hi.  Blood  Gos  Studies: 

( 1 )  For  the  blood  gas  and  acid  base  balance,  the  Astrup  Micro  method  will  be  used  as  describ- 
ed by  Segal  and  Anderson.  The  capillar/  blood  was  chosen  to  avoid  the  use  of  arterial 
puncture,  and  possible  complications  (this  test  is  as  accurate  as  arterial).  This  test  should 
be  given  monthly  in  the  early  stages  and  ever/  three  months  in  the  latter  stages. 
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(2)  Chest  stability,  sighing  and  respiratory  compliance  data  will  be  obtained  from  measure- 
ments in  Motor  Studies.  (See  above  Motor  Study  Methods  2  and  3). 


RNDINGS  TO  DATE 

L  Sensoiy  Studies:  We  hove  completed  the  quantmcation  of  the  flrst^Dreothventiloto^ 
range  of  both  elastic  and  resistive  (inspiration  through  a  narrow  tube  to  stimulate  a  sudden 
increase  in  airway  resistance)  loads  in  a  group  of  80  naive  normal  subjects  (i.e..  unfamiliar  with 
respiratory  experimentation).  As  stated  in  our  previous  progress  report,  this  new  study  stemmed 
from  our  finding  that  sonrve  of  the  naive  normal  subjects  in  our  initial  study  produced  VT  responses 
against  elastic  load  which  differed  markedly  from  previously  published  responses  that  were 
apparently  obtained  in  experienced  subjects.  We  therefore  set  out  to  establish  a  realistic  set  of 
standards  which  could  be  used  to  arKilyze  loaded  breathing  responses  in  our  cord-injured 
populotlon.  The  resuits  of  this  study  indicated  that  previously  published  "norrrxal"  responses  repre- 
sent only  one  point  in  a  continuum  of  possible  responses  and  thereby  demonstrates  that  the 
application  of  the  existing  "normal"  standards  to  patient  populations  can  lead  to  erroneous 
corK:lusions,  We  derived  a  new  mathematical  model  which  permitted  us  to  predict  the  mech- 
anical effects  of  added  loads  on  inspiration.  This  model  in  turn,  erxabled  us  to  demonstrate  that 
ttie  continuum  of  ventilatory  responses  in  rxalve  subjects,  which  could  rvDt  be  explained  by  mech- 
anical considerotlonSr  represented  individual  variation  in  inspiratoiy  motoneuron  output  urxler 
load  conditions.  In  contrast  to  previous  studies  which  emphasize  VT-defense  against  loads*  these 
new  firxjlngs  indicate  that  ott^er  parameters  provide  better  irxJices  of  load-compensating 
mechanisms  when  variations  in  inspiratory  motoneuron  output  occur.  The  results  of  this  study, 
which  is  the  most  comprehensive  work  on  loaded  breathing  to  date  appeared  in  the  April  1979 
issue  of  the  Journal  of  Applied  Ptiysiology:  Respiration,  Environmental  and  Exercise  Physiology* 

We  have  employed  these  data  from  normal  subjects  to  onalyze  the  ventilatory  response  to 
graded  elastic  and  resistive  loads  in  a  group  of  18  cord-injured  subjects.  The  derivation  of  a  new 
mattiematical  model  has  enabled  us  to  demonstrate  that  rib  cage  proprioceptors  influence  the 
duration  and  timing  of  the  phrenic  motoneuron  train  but  not  its  average  intensity.  These  findings 
were  presented  at  the  63rd  Annual  FASEB  Meetings^  April  1979  and  have  been  published  only  in 
abstract  form.  This  work  is  currently  being  prepared  for  submission  to  the  Journal  of  Applied 
Physiology:  Respiration.  Environmental  and  Exercise  Physiology. 

II.  Motor  Studies:  A  totai  of  56  cervical  cord-injured  patients  whose  level  of  injury  ranged  from  C3 
to  T4  had  partial  respiratory  motor  tests  performed.  Analysis  of  the  expiratory  flow-volume  loop 
indicated  that  subjects  who  were  at  least  12  month  post  injury  had  significantty  improved  flows 
and  volumes  as  compared  to  those  less  than  1 2  months  post-trauma.  This  further  substantiates  the 
hypothesis  that  there  is  significant  improvement  in  pulmonary  function  over  the  first  12  months 
post-trauma.  The  factors  which  underiy  this  improvement  remain  uncertain,  consequently  we 
have  purchased,  and  are  awaiting  delivery  of  magnetometers  with  which  rib  cage  stability  can 
be  ascertained.  In  addition  we  have  started  our  analysis  of  the  inspirator/  phase  of  flow-volume. 
We  are  continuing  to  test  pxrHents  and  have  instituted  the  new  protocol  outlined  above.  The  data 
summarized  in  last  year's  progress  report  is  presently  being  prepared  for  publication. 


APPUCABIUTY:  Results  from  this  study  should  facilitate: 

1 .  Ones  ability  to  plan  a  more  appropriate  and  realistic  vocational  rehabilitation  program,  because 
of  increased  accuracy  of  knowledge  of  nature  and  extent  of  deficit,  particulariy  with  respect  to 
potential  energy  resources; 

2,  Less  interruption  from  respiratory  problems  of  an  ongoing  vocational  rehabilitation  iTalning  pro- 
gram resulting  in  more  efficient  use  of  the  program's  resources:  and 

(deduced  hypoxemia  providing  greoter  energy  resources  and  mental  acuity  for  the  patient. 
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009  Communication  Disorders  in  Adults  With  Traumatic  Brain  Damage 

Principal  Investigator  Martha  Taylor  Sarno,  MA. 

Status:  continuing 

Haies:  October  1977-Septerntaer  -1980 

Cos^  Annual  $30^73  Projected  Total  $88,000 

RT  Annual  $26,854  RT  %  of  Annual  Total  88% 

Annual  Report  Reference:  *18.  Page  i4S.  R-102 

OBJECTIVES: 

1 .  To  determine  the  characteristics  of  language,  cognitive  and  perceptual-motor  impairments  due 
to  traumatic  head  injuries,  exclusive  of  those  incurred  by  gunshot  wounds. 

2.  To  correlate  those  impairments  with  the  ability  or  inability  to  function  socially  and  vocationally. 

3.  To  determine  the  degree  and  course  of  recovery  of  such  impairments. 

4.  To  establish  correlations  between  degree  of  recovery  and  age.  length  of  coma,  locus  of  path- 
ology, time  post-trauma  and  severity. 

5  To  identify  those  deficits  which  lend  themselves  to  treatment  or  amelioration  through  the  appli- 
cation  of  rehabilitation  techniques,  the  end  purpose  of  which  is  improved  psychologic,  social 
and  vocational  potential. 

Hypothesis  to  be  Tested:  The  language,  cognitive  and  perceptual  impairmenrs  secondary  to 
brain  damage  resulting  from  closed  head  injuries  differ  in  nature,  characteristics,  degree,  and 
course  of  recovery  from  impairments  secondary  to  brain  damage  resulting  from  other  etiologies. 


METHODOLOGY-  In  this  study,  the  term  anatomical  discontinuity  refers  to  injuries  in  which  there  was 
documented  evidence  of  infarction  or  laceration  of  cerebral  tissue.  This  includes  any  trauma 
(except  missile  wounds)  which  resulted  in  tearing,  loss  or  compression  of  brain  tissue. 
The  designation  aphasia  was  limited  to  patients  who  manifested  specific  deficits  in  the  pro- 
cessing of  information  via  the  speech  code,  that  Is.  patients  whose  use  of  speech  for  expression 
and/or  reception  was  impaired.  This  definition,  then,  excluded  patients  \A/ith  reading  deficits  who 
did  not  also  exhibit  some  of  the  classical  speech  symptoms  of  aphasia  (i.e..  paraphasia  errors, 
word  finding  difficulty). 

Types  of  aphasia  were  designated  according  to  the  classification  of  Geschwind  (7)  and  Benson 
(1)  It  should  be  noted  that  the  designation  of  aphasia  was  made  exclusively  on  the  basis  of 
clinical  observations  and  in  a  few  instances  there  was  disagreement  among  speech  pathology 
staff  members  as  to  whether  a  patient  was  indeed  aphasic.  Dysarthria  was  defined  as  a  speech 
deficit  on  the  basis  of  pathology  of  the  motor  speech  system  evident  in  defects  of  the  acoustic 
aspects  of  the  speech  stream  (i.e..  arHculation.  resonance,  stress  and  intonation).  The  term  sub- 
clinical aphasic  disorder  was  used  to  refer  to  evidence  of  linguistic  processing  deficits  on  testing 
in  the  absence  of  clinical  manifestations  of  linguistic  impairment.  The  notion  of  the  existence  of 
linguistic  deficits  secondary  to  brain  damage  which  do  not  resemble  The  classical  aphastc 
syndromes  but  which  are  not  associated  with  a  state  of  dementia  is  not  new  to  the  aphasia 
literature.  Botier  and  Vignolo  (3)  referred  to  "latent  aphasia"  and  Geschwind  (5,  6)  addressed 

himself  to  the  characterization  of  a  variety  of  non-aphasic  naming  defects. 

Subtests  of  the  Neurosensory  Center  Comprehensive  Examination  for  Aphasia  were  administered. 

Four  subtests  were  used  as  a  database:  visual  naming;  work  fluency;  sentence  repetition;  and 

the  token  test. 

The  patients  had  been  referred  to  the  Speech  Pathology  Seivice  at  various  points  in  the  Dost- 
traumatic  period  ranging  from  Three  weeks  to  eightyears.  Time  since  onset(TSO)atfirsttestforthe 
whole  group  was  48  weeks  (mean  time),  and  27.5  weeks  (median).  Whenever  possible,  .esting 
was  administered  at  three  months  post-injury  and  thereafter  at  six  month  intervals. 
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HNDINGS  TO  DATE:  Rfty-six  closed  head  injured  patients  (CHI)  referred  for  speech  pathology  services 
were  examined  to  determine  the  presence  and  nature  of  verbal  deficits.  Eighteen  (32%)  pre- 
sented classical  symptoms  of  aphasia,  21  (38%)  had  motor  dysorthria,  and  17  (30%)  had  no 
discernible  aphasic  deficits  in  spontaneous  speech  but  showed  clear  evidence  of  verbal  deficit 
on  testing. 

No  patient  admitted  with  sequelae  of  CHI  was  spared  some  degree  of  vertxal  impairment 
however  mild  or  apparent.  Furthermore,  dysarthric  patients  without  exception,  showed  sub- 
clinical linguistic  deficits.  Though  the  patients  studied  were  thought  to  be  more  severe  than  most 
of  those  reported  in  the  literature,  our  findings  suggest  the  desirability  of  a  careful  linguistic 
evaluotlon  of  all  CHI  patients  because  of  the  potential  impact  of  verbal  deficits  on  rehabilitation 
outcome. 

The  data  are  being  analyzed  to  determine  the  nature,  characteristics,  degree,  and  course  of 
recovery  from  impairments  secondary  to  brain  damage.  Correlations  will  be  established  between 
degree  of  recovery  and  ago,  length  of  coma,  locus  of  pathology,  time  post  trauma,  and  severity. 
These  impairments  will  also  be  correlated  with  the  inability  to  function  socially  and  vocationally. 


APPUCABlLnY:  The  patient  with  brain  damage  of  any  kind  represents  a  challenge  to  rehabilitation 
because  of  the  complexity  and  severit/  of  the  pathology.  The  group  being  studied  here,  by  virtue 
of  the  mode  of  injury,  presents  problems  which  appear  to  differ  from  those  manifest  in  patients 
with  brain  damage  on  the  basis  of  vascular  infarcts  or  gunshot  wounds.  Specifically,  in  some 
patients  there  appear  to  be  subtle  deficits  of  verbal  behavior  which  can  interfere  witt^  vocationat 
or  educational  performance,  in  spite  of  the  fact  that  language  may  be  adequate  for  every  day 
social  purposes. 

In  order  to  improve  the  social  and  vocational  potential  of  the  population  under  study,  it  becomes 
a  matter  of  importance  to  identify  the  nature  and  extent  of  deficits  in  higher  brain  functions,  with 
particular  attention  to  verbal  t>ehavior.  The  findings  should  help  provide  guidelines  for  the 
physiatrist  in  making  rehabilitation  management  decisions  and  for  all  rehabilitation  team 
members  in  their  direct  therapeutic  efforts  on  behalf  of  these  patients  (i.e.,  prevocatlonal 
exploration). 

The  abilit/  to  use  all  of  trie  modalities  of  language  adequately  is  essential  to  the  majority  of  voca- 
tional pursuits,  hence  the  importance  of  this  study. 


01 0   Quantification  of  Electromyography  with  Computer  Analysis 

Principal  Investigator:  Arthur  Eborstein.  PhX). 

Status:  New 

Dotes:  January  1979-Oecember  1981 


OBJECTIVES:  The  goal  of  this  study  is  to  differentiate  muscle  fiber  types  within  electromyography 
The  specific  objectives  are  as  foilows: 

1.  Record  electrical  activity  from  skeletal  muscle  during  weak  contraction. 

2.  With  a  computer  derive  power  spectrum  for  the  recorded  myoelectric  activity. 

3.  Calculate  the  action  potential  conduction  veiocity  for  the  sampled  muscle  fibers. 

4.  Compare  conduction  velocities  of  muscle  fibers  in  normal  muscie  with  those  obtained  in  diseas- 
ed muscle. 


Cost: 


Annual  $76,184 
RT  Annual  $58,120 

^18,  Pago  363,R-100 


Proiecfed  Total  $190,000 
RT  %  of  Annual  Total  76% 


Annual  Report  Reference: 
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METHODOLOGY:  The  methodology  is  based  on  a  mathemoticai  mode)  which  describes  the  Founer 
transform  and  power  spectrum  of  single  motor  unit  action  potentials.  In  the  model,  muscle  fibers 
are  described  as  long  cylinders  lined  up  in  parallel,  and  action  potentials  propagating  in  both 
directions  from  an  innervation  ooint.  The  sum  of  the  action  potentials  from  a  group  of  single  fibers 
contributing  to  the  motor  unit  potential  can  tje  derived  for  a  point  in  the  muscle  volume.  This 
potential  variation  with  respect  to  time  can  be  transformed  into  a  Fourier  series.  From  this,  the 
powef  spectrum  for  a  single  motor  unit  action  potential  can  be  derived.  The  power  spectrum  is  a 
function  of  the  (a)  temporal  dispersion  of  individual  fiber  potentials,  (b)  spatial  dispersion  of  the 
fibers  and  (c)  action  potential  velocity  dispersion.  The  present  study  is  based  on  the  dependency 
of  the  power  spectrum  on  the  conduction  velocity.  Thus,  knowing  the  power  spectrum  we  may 
calculate  the  conduction  velocity. 

The  experimental  procedure  utilizes  conventional  electromyographic  (EMG)  technique.  Stan- 
dard EMG  electrodes  and  equipment  are  used  throughout  the  study. 


FINDINGS  TO  DATE  Data  was  collected  and  analyzed  from  1 5  normal  male  subjects,  ranging  in  age  from 
28-48  years.  The  procedure  in  each  case  Involved  placing  two  surface  electrodes  over  the  distal 
portion  of  the  biceps  brachii  muscle,  aligned  parallel  with  the  muscle  fibers.  The  electrodes  are 
metal  discs,  1  cm  in  diameter,  embedded  in  a  plastic  holder  so  that  their  separation  is  fixed  at  3 
cm.  The  electrodes  were  connected  to  a  TECA  electromyograph. 

Weok  volitional  contractions  permitted  single  motor  unit  potentials  to  be  detected  and  recorded 
on  magnetic  tape.  The  entire  procedure  of  affixing  the  electrodes  and  recording  approximately 
5  sec  of  data  required  about  30  min.  The  potentials  were  then  entered  from  the  tape  '"to  the 
computer(DEC  POP  11/34).  Since  the  frequency  response  of  our  recording  system  was  set  at  20  to 
5  000  Hz.  the  EMG  signals  were  converted  to  digital  form  with  a  sampling  rate  of  10-000  Hz  by 
means  of  an  A/ D  converter.  A  fastfourier transform  was  performed  by  the  computer  on  1024  points. 

A  fourier  transform  and  power  spectrum  was  computed  for  each  recorded  potential.  For  each 
subject  the  average  of  10  power  spectra  was  calculated  and  plotted.  It  is  seen  that  the  ampli- 
tude of  the  power  is  relatively  constant  up  to  about  90  Hz  and  then  drops  precipitously.  The 
spectral  minima  are  cleoriy  visible.  The  first  spectral  minima(n=1  )occursatapproximctetYl50  l-lz. 
Since  d  is  3  cm,  n  is  1 ,  f  is  150  Hz,  then  for  this  subject  the  muscle  conduction  velocity  (v=df/n)  is 
calculated  to  be  4.5  m/sec.  !n  this  manner  we  calculated  the  muscle  conduction  velocity  for 
each  subject.  The  velocity  ranged  from  3.3  to  4.5  m/sec.,  with  an  average  of  4.3  *  0.4  m/sec. 
The  Close  agreement  in  velocity  betweei  >  subjects  is  very  encouraging  In  terms  of  the  procedure 
we  used  and  the  analysis  of  the  data.  We  now  plan  to  collect  data  from  patients  with  various 
forms  of  myopathy  as  well  as  continue  to  accumulate  data  from  normal  subjects. 


APPLiCABiUTY-  Neuromuscular  diseases  are  among  the  leading  causes  of  severe  chronic  disability  in 
children  and  adults.  Previously  well-defined  classifications  of  these  diseases  into  neuropathies 
and  myopathies  are  now  subject  to  question  and  considerable  alterafion.  This  creates  problems 
associated  with  the  diagnosis  of  an  ailment  which  in  turn  iDecome  problems  on  rehabilitation 
since  on  incomplete  or  incorrect  assessment  of  the  disorder  results  in  inadequate  and  less 
successful  rehabilitation  of  the  patient  to  independent  functioning.  This  study  is  relevant  to  the 
goals  of  rehabilitation  as  defined  in  Section  202  (a)  of  the  1973  Vocational  Rehabilitation  Act. 
The  Act  specifically  mentions  that  projects  supported  under  this  section  "may  include  medical 
and  other  scientific,  technical,  methodological,  and  other  investigations  into  the  nature  of 
disability  methods  of  analyzing  it;  and  restorative  techniques; . . .  and  relative  activities  which  hold 
promise  of  increasing  knowledge  and  improving  methods  in  the  rehabilitation  of  handicapped 
individuals  and  individuals  with  most  handicaps." 

Due  to  the  complicated  nature  of  classificafion  of  neuromuscular  disease  through  eiectro- 
myography  we  have  elected  to  computerize  correlations  between  electrical  activity  and 
specific  muscle  and  nerve  pathophysiology.  With  increased  sophistication  that  is  inherent  in  such 
a  system  physicians  will  be  able  to  diagnose  neuromuscular  pathology  in  a  much  more  rational 
manner,  with  greater  rapidity. 
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Oi  1   Long  Term  Follow-up  of  Stroke  Patients  with  Aphasia 

Principal  investigator:  Martha  Taylor  Sorno.  MA. 

Status:  New 

Dotes:  Jv  o  1979'March  1982 

Cost:  Annual  $5415  Projected  Total  $50,000 

RT  Annual  $4^22  RT  %  of  Annual  Total  80% 

Annual  Report  Reference:  ^ia»  Page  166,  R-106 

OBJECTIVES:  The  proposed  study  intends  to  extend  the  time  limits  of  our  dote  beyond  the  first  year  post 
stroke  by  asking  the  patients  who  are  still  available  and  who  participated  in  our  one  year 
post  study,  and  an  additional  group  of  80-90  patients  who  were  not  participants  but  for 
whom  we  have  test  data  obtained  during  the  ffrst  year  to  return  for  reevaluoticn.  The 
time  since  onset  for  the  total  group  ranges  from  one  to  ten  years.  Data  analyses  should 
provide  a  bosis  for  achieving  the  following  objectives: 

1.  Identify  and  quantify  the  recover/  of  communication  behavior,  if  any,  which  takes  place  in 
aphosic  patients  after  the  first  year  post  stroke. 

2.  Compare  changes  which  occur  in  the  period  beyond  the  first  year  with  those  during  the  first  year 
post  stroke. 

3.  Raise  research  and  clinical  questlor^s  concerning  the  long  term  management  of  aphosic  post 
stroke  patients, 

METHODOLOGY:  Patients  wilt  be  selected  for  study  from  consecutive  referrals  to  the  Speech  Pathofogy 
Service  over  the  seven  year  period  ending  September  1978.  Based  on  previous  census  figures  we 
anticipate  that  approximately  100  aphosic  patients  will  meet  the  subject  selection  criteria. 
Because  this  study  concerns  long  term  followup  it  is  anticipated  that  all  of  the  patients  will  be 
outpatients. 

The  patients  selected  will  beophosic  on  the  basis  of  cerebrovascular  lesions  of  the  (eft  hemisphere 
•which,  if  possible,  have  been  confirmed  by  neurorodiologic  studies.  Those  hove  suffered 
arteriovenous  malformations  or  ruptured  aneurysms  will  not  be  included  since  their  recovery 
course  is  known  todifferfromthestablecerebrova3Culargroup(Kerteszand  McCabe.  1977).  Allot 
the  patients  will  be  right  handed,  native  speakers  of  English  with  normal  hearing  thresholds  (30 
db)  across  the  speech  frequencies.  Patients  must  hove  a  history  of  literacy  and  be  able  and 
willing  to  travel  to  IRM.  For  this  reason  only  those  who  live  in  the  greater  New  York  area  will  be 
contacted.  Signed  Consent  Forms  will  be  obtained  from  all  porticipants  in  accordance  with  the 
N.Y.U.  Medical  Center  policy  concerning  research  on  human  subjects. 

Patients  will  be  excluded  from  this  study  who  have  a  history  of  alcoholism,  pre-existing  speech 
aisorder.  psychiatric  disease,  previous  CVA.  or  known  TIA.  or  neopiasm,  equivocal  handedness,  or 
evidence  of  right  hemisphere  pathology.  Patients  who  acquired  English  after  the  age  of  twelve 
will  not  be  included  since  it  is  generoily  agreed  that  language  is  laterolized  before  puberty 
(  Lenneberg  1 967).  Patients  who  are  not  alert,  attentive  or  otherwise  seem  unable  to  cope  with  the 
testing  process  because  of  illness,  severity  of  cognitive  and/or  aphosic  deficits  will  also  be 
excluded. 

Each  patient  will  receive  a  personal  letter  establishing  our  interest  in  tiis  welfare  and  eagerness  to 
leom  from  his  experiences  after  discharge  from  the  IRM  program.  Those  patients  who  agree  to 
come  for  retesring  will  be  scheduled  for  a  battery  of  tests  as  follows: 

1.  Functional  Communication  Profile  (FCP) 

2.  Neurosensory  Comprehensive  Examination  for  Aphasia  (NCCEA) 

3.  Functional  Life  Scale  (FIS) 

4.  Interview 

The  interview  and  the  spontaneous  speech  sample  on  the  FCP  will  be  tape  recorded  and  will 
provide  the  basis  for  classifying  patients  into  the  diognosric  caregories  elaborated  by  Benson 
(1967).  Geschwind  (1971 ).  and  Goodglass  and  Kaplan  (1972):  Fluent  (F);  Non-fluent  (NF);  Global 
(G). 
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The  interview  will  be  essentially  open  ended  and  will  include.if  possible,  a  member  of  the  patient's 
family  or  friend  as  an  additional  informant.  Its  purpose  is  to  elucidate  information  concerning  the 
potienf  s  life  style,  goals,  activities,  concerns,  etc.  A  "script"  will  be  designed  as  the  basts  for  the 
questions  which  will  be  posed  at  this  session. 

Depending  on  the  number  and  distribution  of  those  patients  who  return  for  retesting.  they  will  be 
classified  according  to  typo  of  aphasia  and  time  of  retest.  We  expect  that  the  time  intervals  will  be 
Classified  as:  1  to  2  years;  2  to  4  years;  4  to  6  years;  and  6  years  or  more  post  stroke.  If  there  are  a 
sufficient  number  of  patients  in  each  diagnostic  category  within  each  timegroup  we  will  analyze 
and  compare  the  data  accordingly. 

APPUCABIUTY-  About  84,000  (21%)  of  the  400.000  new  strol<es  each  year  hove  aphasia.  About  10.000  of 
these  ( 272%)  are  estimated  as  severe  in  the  4-1 2  week  post  stroke  period  (Brust  1 976).  Our  findings 
should  suggest  specific,  practical  modifications  in  the  implementation  of  speech  pathology 
sery/ices  for  this  patient  group.  A  therapeutic  time  table  may  evolve  which  would  help  gear  the 
focus  of  rehabilitation  practices  at  various  points  along  the  recovery  continuum. 

The  patients  studied  in  this  program  represent  a  considerable  group  of  those  who  seek 
rehabilitation  services  after  stroke.  The  magnitude  and  complex  interaction  of  the  psychological, 
social,  and  vocational  sequence  which  they  manifest  makes  them  a  particularly  challenging 
group  to  manage  effectively.  The  study  findings  should  enlighten  all  members  of  the 
rehabilitation  team  concerning  the  long  term  expectations  of  communication  effectiveness.  This 
information  is  needed  if  family  counseling,  vocational  training  and  placement,  and  social 
services  are  to  kse  effective^/  used. 

0i2  Improved  Orthotic  Design  and  Biofeedback  In  Scoliosis  Management 

Prlnclpol  Invesflgolor:  HJl.  Lahnels,  PhD. 

Status:  N«w 

Dates:  May  1979-May  1984 

Cott  Annual  S38,46«  Projected  Total  $384,000 

■  RI  Annual  $28,043  RT  %  of  Annual  Total  73% 

Annual  Report  Rofejonco:  #18,  Pago  121.  R-107 

OBJECnvE& 

Ganeroi  Objectives: 

1  Tc  desion  fabricate,  and  fit  a  variation  of  the  presently  used  Milwaukee  brace  to  improve 
'  cesmesis.  allow  for  easier  donning  of  the  orthosis  by  the  patient,  and  improve  the  effectiveness  of 

the  orthosis,  especially,  in  controiting  lumbar  curvatures. 
2.  To  design,  fabricate,  and  fit  a  prototype  of  a  biofeedback  system  for  scoliosis  management. 

Specific  Objectlvas: 
1.  Redesign  of  Milwaukee  brace 

a.  To  design,  fabricate,  and  fit  an  orthosis  with  an  anterior  opening  to  facilitate  donning  by 
the  patient. 

b  To  investigate  more  extensive  use  of  plastics  to  improve  cosmf^sis.  decrease  weight,  lessen 
interference  with  clothing,  and  diminish  bulkiness  of  the  upright  projections. 

c.  To  fit  patients  with  the  orthosis  through  the  already  existing  evaluation  and  management 
system  used  by  the  scoliosis  clinic  at  IRM. 

d.  To  establish  methods  of  ascertaining  patient  response  to  design  changes  through  written 
questionnaires,  observations,  and  interviews. 

e.  To  compare  patient  response  to  the  redesigned  orthosis  ana  traditional  orthotic  design, 
in  regard  to  cosmesis  and  self  management. 

f.  To  investigate  the  feasibility  of  an  underarm,  unitized  orthosis  for  the  treatment  of  kyphosis 
and  scoliosis. 
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2.  Biofeedback  System 

a.  To  select  a  patient  currently  in  treatment,  who  is  wilNng  to  act  as  a  model  during  the  devel- 
opment of  the  system. 

b.  To  investigate  whot  designs  and  materials  are  most  appropriate  for  construction  of  the 
system, 

c.  To  investigate  which  feedback  modalit/.  an  audio  signal  or  noxious  stimulus,  and  what 
feedback  schedule,  are  nnost  feasible,  effective,  and  tolerable  to  the  patient. 

d.  To  compose  diagnostic  criteria  for  future  therapeutic  application  of  the  system. 

METHODOLOGY:  Orthotic  management  of  scoliotic  deformities  has  changed  little  in  the  last  25  years. 
There  remains  a  great  need  to  innovate  in  this  area  and  make  orthotic  treatment  more  fDolatable 
to  the  t/prcal  adolescent  scoliosis  patient  who  is  particuiarly  anxious  to  remain  active  and  has 
new-found  concern  over  his/her  appearance  to  others.  Reducing  the  psychological  trauma  that 
these  patients  seem  to  experience  while  undergoing  orthotic  treatment  through  improved  cos- 
mesls  and  comfort,  and  easier  donning  is,  therefore,  of  great  importance.  Being  able  to  discard 
an  orthosis  in  favor  of  a  considerably  less  restrictive  biofeedback  system  would  go  even  further 
toward  that  end. 

These  approaches  will  be  accomplished  through  improved  orltiotic  design,  and  the  use  of 
modular  components  in  redesigning  the  conventional  scoliosis  orthosis,  and  the  development  of 
a  prototype  biofeedback-orthosis  system  for  the  scoliotic  patient. 

Improvement  in  conservative  scoliosis  management  will  further  diminish  the  adverse  psycho- 
logical and  physical  effects  of  this  progressive  deformity.  A  wider  rangq  of  remedial  treatment 
will  become  available  for  the  typical  patient  at  a  pre-vocational  age  and  free  them  to  pursue  a 
normal  and  productive  life. 

RNDINGS  TO  DATE  A  scoliosis  orthosis  with  an  anterioriy  opening  pelvic  girdle  was  fitted  within  the  last 
year.  No  formal  follow-up  by  the  orthotist  was  needed  and  the  patient  is  only  seen  when  adjust- 
ments are  required. 

APPUCABIUTY:  Injectlorvmolded.  modular,  neck  ring  components  for  the  chin  and  occiput  may  be 
applied  to  head  support  and  alignment  systems  In  other  rehabilitation  and  medical  patient 
populations. 

The  prototype  biofeedback  instrumentation  will  be  portable  and  compact  and  may  act  as  a 
model  for  application  of  biofeedback  therapy  in  other  rehabilitation  and  medical  patient 
populations  as  well  as  possible  applications  in  education  for  developmental  disabifities. 

Qi3  Effect  of  Etectricai  Stimulation  on  Denervoted  Muscle 

Principol  rnvestigotor:  Arthur  Ebersiein.  PhD. 

Slotus:  New 

Dates:  October  i978*S^pterriber  19ai 

Cost;  Annual  $59,108  Projected  Total  $130,000 

RT  Annual  $52*872  RT  %  of  Annual  Total  89% 

Annual  Report  Reference:  #18.  Page  371.  R-10a 

OBJECTIVES:  The  goal  of  this  project  is  to  determine  the  effect  of  electrical  treatment  on  resting 
membrane  potential  and  passive  electrical  properties  of  denervoted  white  mammalian  skeletal 
muscle. 

The  specific  objectives  are  as  follows: 

1 .  Deners/ate  one  side  of  rat, 

2.  Stimulate,  starting  four  days  after  surgery,  the  denervated  muscle  daily  for  two  weeks. 

3.  Measure  resting  potential,  action  potential  and  membrane  Input  resistance  and  compare 
with  similar  measurements  in  denervoted  unstimulated  muscles. 
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4.  Determine  if  fibrillation  potentials  are  present  in  denervoted  stimulated  muscles. 

5.  Record  twitch  and  tetanic  responses  from  denervoted  stimulated  musctes  and  compere  with 
those  from  deneivated  unstimulated  muscles. 

METHODOLOGY:  Rfty  rTx^leWistor  rots  weighing  150-200  gmswill  be  used  in  ^l^'f  ^t^f  V^^S  ^ 

and  25  will  be  test  animals.  The  right  hind  limb  of  each  rat  will  be  surgically  dene^^oted  by  exc^on 
5a  0  5  cm^mentof  the  sciatic  neive,  just  proximal  to  thebefurcatiori  of  the  "^["°^ 
^?onS5l  nSves.  The  cut  end  of  the  proximal  portion  of  the  nen/e  will  be  capped  with  silastic 
tubing  to  prevent  subsequent  re-in  nervation. 

The  anirrials  v^il  be  divided  into  two  groups,  according  to  the  treatment  receive<±One  QJ^P^^^^ 
have  their  extensor  digitorum  longus  (EDL)  muscle  stimulated,  starting  ^^^jf^^^^e^^  ^^-^^5^^^^^^^ 
other  group  will  not  hove  their  muscles  stimulated  but  will  serveas  defiervated  co^ols.  P  f^^nt 
Tnf^on  or  damage  to  the  denervoted  muscles,  electrodes  will  not  be  irinplanted  .n  l^s  of 
heraS^To  sHmulcSe,  short  monopolar  EMG  electrodes  will  be  placed  subcutaneously  at  either 
2?d  STthS  muscle  belly  (similar  to  the  procedure  followed  by  We^oord.  R.H.  al.^.  PhysjoL 
280-499  1978).  Thesewillbewithdrownatterminotlonofstimulcrfion.  The  musclewillbestlmula^^ 
«r^seach  day  for30  minuteseach  time  with  pulses  1  msec  in  duration,  150  volts  ,n  amplitude 
arxl  at  a  frequency  of  10  Hz. 

Measurements  of  resting  potential,  action  potential  and  membrane  Input  resistarjce  will  be  pe^ 
formed  in  vivo  after  two  to  four  weeks  of  treatment.  For  this  phase  of  study,  the  EDL  will  be 
eSSedand  bathed  inoil  maintained  at  body  temperature.  A  micropipette  electrode,  fined  w^^ 
iM^v^irbeSow?  lowered  Into  each  m-jscle  fiber  and  the  resting  potential,  'nd.coted  by  a 
Topid  chang?in  baseline  deflection,  will  be  recorded.  The  micropipette  will  serve  as  a  ^eco^dlng 
SSd  a  sHmSa^^  electrode.  The  fibers  will  be  stimulated  by  passing  pulses  of  current  through 
^S^oSrS^ISs^Sn  series  with  the  recording  electrode  connected  in  a  bridge  circuit.  In  this  way  t^o 
action  potential  can  be  initiated  and  recorded. 

innut  resistance  is  the  ratio  of  the  steady  state  electronic  potential  to  the  applied  current  and 
S^^^SSti  by  fSig  a  known  current  through  the  microelectrode  and  recording  the 
change  in  membrane  potential. 

The  rr^hanicai  properties  of  the  muscles  will  be  determined  by  in  vivo  recording  of  isotonic 
?on^^^;  ^?e  ani^ls  will  be  anesthetized  with  sodium  P®£?^°*^*'^°\fi^°'"„^^^^ 
^^Ir^T^Son  and  the  EDL  muscle  exposed  on  the  right  side.  The  proximal  tendon  after  release 
SS^:hed  to  a  d!s^^^^^^^  ^ucer.  Rexibfe  wires  will  be  embedded  directly  into  the 
S^L^n^^e  rJSsSe  stlr^ulated  for  0.5  sec  with  supra-maximal  s<:'^°^^-^  P^f  = 
SquerSyOOO  Hz).  All  contractions  will  be  performed  with  the  muscle  initially  at  rest  length  and 
under  a  constant  3  to  5  gm  load. 

All  measurements  will  be  performed  similarty  in  denervoted  unstimulated  and  ^enervated 
S^mulSId  ^Icli.  Th^^  meon  and  standard  deviation  tor  each  test  will  be  calculated  and  the 
S!5mS^rof  thJ  difference  between  the  means  of  the  treated  and  control  groups  will  be 
determined. 

FINDINGS  TO  DATE  Twenty-four  male  Wistar  rats,  approximately  200  gms  in  weight,  v^ere  denervoted 
RNDINC^TO  DATE  Twenty  ^^^^ 

%^?or  ^0%in  £?ch  time  with  pulses  of  1  msec  in  duration  and  at  a  frequency  of  5  Hz^  ^he  stimulus 
^ngth  was  set  at  a  level  to  produce  observable  extension  of  the  toes.  The  second  group  of  12 
rots  were  not  stimulated  and  served  as  controls. 

Prior  to  any  physiological  testing  of  the  two  experimental  groups  of  muscles,  a  histochernicol 
su^e7v^s  p^rf^m^  EDL  musctesfrom  denervated-stimulated  and  <^«"«^°^^-[:2^?^^J^^^^^^ 
anTr^a^^removed  with  a  biopsy  clomp,  the  mid-portion  of  each 

SainSi  for  ATP-ose.  Measurements  of  muscle  fiber  diameters  were  performed  in  a J'O^t  ryicra- 
SSTone  hundred  Type  11  muscle  fibers  were  measured  in  each  muscle.  The  non-stimulated 
mS^esl^ad  a  gr^er  percentage  of  smaller  diameter  fibers  than  the  stimulated  ones. 

The  average  fiber  diameter  end  standard  deviation  was  23.0  ;  2.0  ^  ^'"tS^^'I^iS^' 
itimu^^  fibers  and  21 .0  *  2.0  um  for  the  denervoted-nonstimuloted  fibers.  Applying  the  storv 
^a7d  t°^lS.  tS^miS.  differencS^os  significant.  Thus,  we  can  say  ^^^^^^VlSTvail^ 
Sme  atrophy  of  the  denervoted  muscles  and  that  our  experimental  procedure  is  valid. 

O  . 
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The  mechanical  response  of  each  denervated  EDL  muscle  was  measured  in  vivo  by  recording 
their  isotonic  displacement  following  direct  stimulation.  The  animals  were  anesthetized  with 
sodium  pentobarbital,  restrained  in  the  left-lateral  position,  and  the  denervated  EDL  muscle 
exposed.  The  proximal  tendon  was  attached  to  a  displacement  transducer  and  flexible  wires 
embedded  directty  into  the  muscle.  The  muscle  was  stimulated  with  either  a  single  supramaximal 
square  wave  pulse  ( 1  msec  duration)  for  a  twitch  response,  or  at  a  100  Hz  frequency  tor  0.5  sec 
for  o  tetanus. 

No  difference  was  found  between  the  two  groups  in  terms  of  amplitude  of  response  or  rise  time. 
The  average  amplitude  of  twitch  and  tetanus  for  the  denervated-nonstimulated  group  was 
4.5  ^  1 .5  and  7.0  i  2.8  mm.  respectively;  for  the  denervated-stimuioted  group,  tv/itch  and  tetanus 
was  4.6  i  1.6  and  6.6  ±  3.2  mm,  respectively. 


APPUCABIUTY:  The  findings  of  this  study  will  be  utilized  by  rehabilitation  workers  in  the  treatment  of 
patients  with  spinal  cord  injuries  or  lesions  of  the  peripheral  nerves.  The  results  will  assist  in  the 
formulation  of  guidelines  to  determine  whether  this  specific  treatment  should  be  instituted  and 
the  duration  of  the  treatment,  it  is  anticipated  that  current  procedures  utilized  in  stimulation  of 
denervated  muscles  will  be  varied  in  accordance  with  our  findings  to  optimize  the  stimulation 
parameters. 


014  Carrier  Detection  with  Quantitative  Electromyography 

Principal  investlgafor:  Arthur  Eberstein,  Ph.D. 

Status:  New 

Dato3:  October  1979-S0ptember  1981 

Cost:  Not  Specified 

Annual  Report  Reference:  #18,  Page  379,  R-109 

OBJECTIVES:  To  detect  carriers  of  Duchenne  muscular  dystrophy. 
The  specific  objectives  are  as  follows: 

1.  Select  true  carriers  using  family  history  as  a  guide  from  the  NYU  Medical  Center  Neuromuscular 
Disease  Clinic. 

2.  Perform  an  electromyographic  examination  of  the  biceps  while  under  fixed  loaa. 

3.  Compute  the  ratio  of  turns  to  mean  amplitude  as  well  as  the  duration  and  number  of  phases  of 
motor  unit  potenriais  at  ten  different  sites  in  the  muscle. 

4.  Determine  the  serum  CPK  level. 

5.  Review  and  integrate  results. 


METHODOLOGY:  Two  groups  of  female  subjects  will  be  tested;  onegroupwill'consist  of  approximately  20 
normal  individuals  without  any  personal  or  family  histor/  of  neuromuscular  disease  and  a  second 
group  will  consist  of  at  least  20  known  carriers  of  Duchenne  muscular  dystrophy.  The  first  group  will 
serve  as  controls  In  the  study. 

The  testing  program  is  based  on  an  automatic  analysis  of  the  electromyographic  interference 
pattern  originally  developed  in  1964  and  revised  and  Improved  in  1975.  (n  this  test,  electrical 
activity  will  be  ied-off  from  a  concentric  neeole  electrode  inserted  rnto  one  of  the  elbow  flexors 
(biceps  brachii  or  brachials  muscles)  and  amplified  within  a  freauency  range  of  20  to  10.CC0  Hz. 
The  constant  force  to  be  maintained  by  the  subject  during  the  recording  session  will  be  30%  of 
the  ascertained  maximum  force.  The  subject  will  be  supine  with  the  elbow  flexed  at  90^. 
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The  electromyographic  signal,  once  detected,  is  processed  digitally  by  a  TECA  APA  6  Action 
Potential  Analyzer  to  provide  tv/o  pulse  trains.  One  pulse  train  represents  the  point  of  change  in 
phase  of  the  potentials  (denoted  at  "turns"),  and  the  other  train  of  pulses  corresponds  to  every 
change  in  potential  greater  than  100  >jV.  This  threshold  level  was  selected  to  avoid  counting  smaH 
random  oscillations  and  noise.  Thus,  changes  in  direction  of  the  potentials  and  the  mean 
amplitude  are  counted.  The  pulse  trains  are  separately  totalized  and  normalized  by  the  APA  6 
Analyzer  to  provide  an  alpha-numeric  display  and  automatic  print-out  of  the  number  of  ampli- 
tude counts  and  turn  counts  per  second. 

Each  pattern  of  electrical  activity  recorded  for  0.5  sec.  of  isometric  effort,  will  be  characterized  as 
follows:  (1 )  the  number  of  turns;  (2)  the  amplitude  of  voltage  changes;  (3)  the  mean  cmiplitude 
obtained  from  the  number  of  counts  of  amplitude  divided  by  that  of  turns;  (4)  the  ratio  of  turns  to 
mean  amplitude.  These  parameters  will  be  determined  for  each  of  10  different  f ^sexaminedper 
muscle,  and  then  each  parameter  averaged  for  the  whole  muscle.  The  10  sites  to  be  examinechn 
each  muscle  will  be  obtained  by  three  insertions  in  the  proximal,  middle  and  distal  paas  or  rne 
muscie  and  by  changing  the  depth  of  insertions  in  steps  of  at  least  5  mm. 
Serum  creatine  phosphokinase  (CPK)  will  also  be  determined  for  each  subject. 
In  this  way.  the  interference  pattern  of  each  muscle  will  be  defined  so  that  these  results  as  well  as 
the  CPK  values  for  tne  normal  subjects  can  be  compared  with  those  for  the  comers. 
Future  investigation  will  include  analysis  and  detection  of  probable  and  possible  carriers  of 
Duchenne  Muscular  Dystrophy. 

PNDINGS  TO  DATE  None  to  date. 

APPUCABIUTY:  Results  of  this  st^udy  may  be  urilized  by  rehabilitation  professiorials  concern^  wim 
counseling  parents  and  relatives  of  disabled  children  due  to  neuromuscular  disease.  The  study 
not  only  attempts  to  improve  current  proceduresfor  the  detection  of  carriers  but  wNI  make  wort<ers 
in  the  field  of  rehabilitation  aware  of  laboratory  practices  that  ore  available  other  than  serum 
CPK  determinations.  Unfortunately,  it  is  still  a  common  practice  to  base  the  advice  and  guidance 
presented  to  a  client  on  a  single  CPK  estimation.  With  this  study,  we  ore  therefore  increasing  the 
data  base  from  which  a  more  accurate  appraisal  con  be  mode,  benefitring  the  mother  and  the 
relatives. 

015  Evaluation  of  Functional  Ability  and  Training  Efficiency  in  Chronic 
Obstructive  Pulmonary  Disease 

Principal  Investigator:  Horacio  Pineda,  MD. 

Status:  Now 

Oates-  October  1978-S«ptember  1981 

Cost-*  Annual  $64,087  Projected  Total  210.000 

Annual  $66,087  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  »*18.  Page  34.  R-11 1 

OBJECTIVES;  To  identify  appropriate  objective  and  subjective  criteria  for  COPD  f^i'^'l^^/.JV^I^J^^JSt.^^ 
with  loads  or  wori<  stress  of  sufficient  intensity,  duration  and  frequency  which  could  be  used  to. 

1.  Develop  a  standardized  diagnostic  method  of  exercise  testing  for  COPD  patients,  and 

2.  Develop  reconditioning  exercise  programs  specifically  designed  to  increase  VO2  maximum  in 
these  porients. 

VtPTHODOLOGY-  The  popuiorion  will  consist  of  one  hundred  twenty  patients  with  diagnosed  COPD 
divided  into  equal  groups  of  severe,  moderate,  or  mild  COPD.  Classification  will  be  bosed  on 
S^uSion  of  Sl^effSrt  independent  flows  (e.g..  FEF  25-75%.  FEVVFVC):  below  50%  of  predicted 
will  be  classified  as  severe.  50-60%  moderate.  65-85%  as  mild. 


ER|c  26 


3. 


New  York  University  Medical  Cer^fer 


Patients  will  be  recruited  from  the  patient  population  seen  at  University  and  Beilevue  hospitals 
and  physician  referrals.  Eg  patient  will  be  given  a  complete  initial  evaluation  comprised  of  a 
clinicai  history  and  physical  (CBS  SMAiz  EKG.  X-ray)  complete  pulmonary  function  tests  and 
vocational  end  psycho-social  work-up.  Complete  aerobic  metabolism  will  be  studied  (VO2, 
VCO2*  MET,  RQ.  Lactic  Acid,  blood  gasses)  at  iDasol  metabolic  level,  rest  (sitting)  and  during 
exercise.  Treadmill  exercise  will  be  closely  monitored  by  a  physician  in  regard  to  EKG.  Exercise 
levels  will  be  increased  every  minute  In  50  kpm  increments  (8.5  watts  100m  102)  until  a  maximum 
is  reached.  Heart  rate  and  blood  pressure  for  gas  analysis  will  be  drown.  Maximum  tolerable 
exercise  (Wmax)  will  be  limited  by  any  or  all  of  the  following  standards  set  by  the  National  Heart 
Association,  EKG  changes,  patient  discomfort,  or  VO2  moximum.  This  test  will  be  repeated  with 
supplemental  oxygen  to  maintain  adequate  saturation  as  determined  by  the  blood  gasses. 
During  this  time  the  breathing  pattern  and  gait  will  be  analyzed  for  efficiency  by  a  physical 
therapist. 


Following  the  initial  evaluation  three  sessions  will  be  devoted  to  teoching  more  efficient 
breattiing  and  ambulation  techniques.  In  addition,  endurance  will  be  tested  as60%  of  the  Wmax. 
The  exercise  period  will  be  of  15  days  duration,  3  days  per  week  for  five  weeks.  Each  group  of 
patients  will  be  divided  into  matched  pans  on  the  iDOsisof  age.  degreeof  pulmonary  impairment, 
and  maximum  work  tolerance.  Beth  groups  will  rest  for  30  minutes  prior  to  exercise,  in  order  to 
establish  a  resting  boseline.  Supplemental  oxygen  will  be  administered  when  needed  to  maln- 
toin  adequate  saturation,  and  EKG  and  heart  rate  will  be  monitored  during  the  rest,  exercise,  and 
recovery  periods.  Group  A  will  perform  continuous  wort<  at  levels  of  60%  Wmax  until  a  heart  rate 
of  85%  of  predicted  is  reached.  Group  B  will  also  exercise  to  85%  of  predicted  heart  rate  but  they 
will  alternate  15  seconds  at  40%  of  Wmax.  At  the  end  of  the  exercise  program,  patients  will  be 
given  the  same  evaluations  as  the  pre-test. 

The  cardiopulmonary  laboratory  presently  has  all  the  facilities  and  equipment  required  except 
for  a  high  incidence  EKG  monitor  that  can  be  used  during  exercise.  The  data  obtained  will  be 
analyzed  as  follows:  (1 )  For  the  individual  patients,  a  home  program  of  exercise  will  be  devised  to 
maintain  or  further  improve  his/her  physical  fitness;  (2)  The  data  for  the  group  will  be  analyzed 
statistically  (e,g„  multiple  correlation  and  canonical  analysis)  so  that  a  profile  may  be  derived 
for  functional  disability  assessment  and  physical  reconditioning,and  to  ascertain  target  norms  for 
respiratory  stress  tests* 


FINDINGS  TO  DATE:  In  view  of  the  delay  regarding  the  acceptance  of  this  program  and  conseauent 
postponement  of  purchase  of  an  EKG  monitor  suitable  for  exercise  monitoring,  we  have  not 
performed  any  tests  on  patients.  We  hove,  however  spent  the  few  months  since  the  project  was 
proposed  in  calibrating  our  other  equipment  using  healthy  individuals. 


APPLICABILITY:  The  proposed  dissemination  and  utilization  plan  is  a  broad  one,  designed  to  reacn  not  only 
physicians  and  poramedical  personnel,  but  to  impact  also  on  the  vocational  renaojiitation 
service-delivery  system.  Such  a  broad  plan  Is  necessary  in  order  to  change  the  knowledge  and 
attitudes  of  all  professionals  involved  in  the  rehabilitation  of  the  individuals  with  chronic  oostruc- 
tive  pulmonary  disease  (COPD), 


It  is  hoped  that  the  results  of  this  project  will  helo: 

1.  fogain  acceptance  for  cn  oojective  ana  universally  accerJJtable  rehacilitarion  ccmissicns  cntena 
for  rehabilitation;  and 

2.  to  generate  oolicy  changes,  based  on  more  accurate  evaluation  of  disabiiity  and  remaining 
funcrional  capx3city,  to  reduce  inequities  in  disability  benefits. 
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Qi6  Effects  of  Resistive  Exercises  in  Improving  Respiratory  Function  in  COPD 
and  Neuromuscular  Disease 

Principal  Investigator:  AllDeft  Haas.  M.D. 


Status: 

Oat99:  October  197e-Septeml3er  1980 

cast  Annual  $38,523  Projected  Total  $76,000 

RT  Annual  $38,523  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  #18,  Page  42,  R-1 12 

OBJECTIVES-  To  assess  the  benefits  of  resistive  exercises  on  respiratory  muscle  function  in  Chronic 
Obstructive  Pulmonary  Disease.  Muscular  Dystrophy.  Hemiplegia  and  Quadnplegia. 

METHODOLOGY:  The  inability  to  meet  added  oxygen  demands  during  increased  work  levels  ^suiting 
from  ventilatory  muscle  fatigue  results  in  a  decrease  in  the  efficiency  of  P^^^T 
gram.  Results  from  exercises  to  increase  respitotory  muscle  endurance  predicated  on  'soton  c 
muscle  work  have  been  equivocal.  The  use  of  isokinetic  (resistive)  exercise  has  not  beenfully 
SSored  as  a  technique  for  tesplrator/  muscle  readaptation.  Consequently  we  have  devised  an 
eSrciS^program  for  both  inspiratory  and  expirotory  muscles  based  on  the  principle  if  'sokine^c 
work  to  be  u^  in  patients  with  COPD  or  neuromuscular  induced  weakened  respiratory  muscles^ 
The  improvement  will  be  assessed  .in  terms  of  isometric  pressure  generation,  peak  airflow  and 
maximum  breathing  capacities. 
Assessment  of  Respiratory  Muscle  Fatigue 

Respiratory  muscle  fatigue  will  be  ascertained  by  analyzing  the  high  to  low  frequency  spectrum 
from  the  diaphragm  and  intercostal  muscles  EMG.  Bipolar  surface  eiectrcdes  will  be  gaced  \n  the 
J^ond  jSTlSostal  space  to  measure  the  diaphragmaric  EMG.  Intercostal  EMGs  wil  be 
Obtained  by  electrodes  placed  in  the  2nd  and  3rd  intercostal  ^pace  para  sterna  Uy  The  EMGsw^ 
be  recorded  on  magnetic  tape  and  frequency  analysis  performed  after  removing  the  EKG 
artifact.  (Th©  EKG  introduces  low  frequencies  artifacts  into  the  power  spectrum  and  thus  must 
be  removed  prior  to  analysis). 

HNDINGS  TO  DATE  In  view  Of  the  delay  in  notification  of  the  status  of  this  project  and  the  consequent 
deS  Sobta^rnrmagnetometers.  wori<  has  not  begun  on  the  patient  program.  However  Jrom 
continuing  pilot  work  and  from  reports  from  other  laboratories  protocol  have  been  modified  to 
reflect  the  state  of  the  art  thinking. 

APPUCABIUTY:  The  proposed  dissemination  and  utilization  plan  is  a  broad  orie,  targeted  to  not  only 
me  physiciaS  and  paramedical  personnel  but  also  the  vocational  rehab.l.tction  sen/ice^eiiver/ 
IJSIm  Such  a  SraSd  plan  in  n^essary  in  order  to  increase  the  familiarity  of  all  professionals 
involved  in  the  rehabilitation  field  with  the  importance  of  respiratory  rehabilitation. 

The  results  of  this  study  ore  quite  vrtol  insofar  as  they  present  a  technique  for  improving  wori< 
tolerance  through  increased  respiratory  muscle  endurance. 

0i7  AJD.I. '  Activities  of  Daily  Living  -  A  New  Form 

Principal  Investigator:  Cdlth  Lovirton,  MA. 

Status:  New 
Dates:  Not  Specified 

Not  Specified 

Annual  Report  Reference:  **18.  Page  385,  R-1 14 

OBJECTIVES:  To  study  and  modify  the  Pilot  A.D.L  form  and  its  abbreviated  version  the  "A.D.L  Checklisf  so 
they  may  be  used  to  fulfill  the  following  purposes: 
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r  Review  of  items  on  form  by  three  experts  in  the  field  (P.T.,  O.T..  R.N.)  to  agree  that  the  items  on  the 
form  are  necessary. 

2  To  establish  reproducibility  of  the  grading  system  by  different  professionals  administering  the  test. 

3.  To  shew  on  a  continuous  basis  from  admission  to  discharge,  a  patient's  ability  to  carry  out  daily 
activities  so  that  functional  status  (progress,  regression)  con  be  documented  at  any  time  durina 
his/her  program.  ^  ^ 

4.  To  determine  the  degree  of  independence  of  a  given  patient  in  grades  which  express  what 
he/she  can  do,  as  well  as  what  kind  of  help  and  equipment  if  any.  is  needed. 

5.  To  measure  and  record  time  needed  for  carrying  out  activities  in  addition  to  grades  as  an 
essential  factor  of  on  over-oil  functional  evaluation. 

6.  To  record  when  needed  equipment  is  ordered  and  received,  so  that  the  length  of  the  rehabili- 
tation program  is  not  unduly  increased  by  waiting  for  delivery. 

7.  To  assess  whether  the  form  can  be  used  for  a  wide  range  of  patients,  not  only  for  a  special  group, 
a  To  determine  whether  the  form  is  easy  to  use  in  a  general  working  situation. 


IVO-IODOLOGY:  The  proposed  form  was  pre-tested  for  6  weeks  by  an  affiliating  physical  therapist  who 
was  not  RT-1  sponsorad.  The  recommendations  of  the  pre-test  are  incorporated  in  the  proposed 
test  form. 

The  Pre-test  was  administered  to  10  patients  with  different  disabilities:  2  parapiegics  2  quadri- 
plegics, 2  amputees,  2  hemiporetics,  2  multiple  problems.  The  conclusions  of  the  pilot  studv  ore 
as  follows: 

1.  The  basic  organization  of  the  form  serves  its  purpose.  It  establishes  the  patienrsfunctionallevel  on 
a  continuous  basis, 

2.  To  measure  and  record  time  needed  for  pertinent  activities,  in  addition  to  a  grade,  was  recoqniz- 
ed  as  an  essential  factor  for  a  realistic  assessment. 

3.  The  number  of  items  tested  and  their  sequence  on  the  form  was  found  practical. 

4.  The  number  of  grades  and  the  method  of  grading  was  informative  and  adequate  after  some 
revisions  of  the  definitions  of  grading  were  made.  Specific  examples  *'Hcw  to  grade"  and  "How  to 
time"  were  added  in  the  explanation  of  the  form. 

5.  The  form  was  tried  by  on  affiliating  physical  therapist  who  was  not  a  member  of  the  staff  After 
a  very  short  tinne  she  could  complete  a  test  in  1  b  hours.  However,  if  this  form  were  used  by  a 
therapist  or  a  nurse  who  worked  continuously  with  a  patient  the  testing  time  could  be  reduced 
considerably. 

6.  The  form  can  loe  used  in  a  rehabilitation  setting. 

APPUCABiUTY:  The  findings  recorded  on  the  proposed  test  form  will  aid  in  program  planning.  The  octiviries 
for  which  **help"  and/or  equipment  is  needed  and  which  take  a  great  deal  of  time,  will 
(1 )  constitute  the  AD.L  program;  (2)  show  activities  that  need  to  be  practiced  in  other  deport- 
ments, e.g.,  bolancing  and  strengthening  in  the  physical  therapy  department,  eye-hand 
coordination,  fine  finger  movements  in  the  occupational  therapy  department;  (3)  aid  in  selection 
of  equipment. 

The  form  will  further  aid  to  (1)  determine  staffing  patterns  and  wort<  schedules,  (2)  facilitate 
discharge  planning,  (3)  delineate  architectural  barriers  at  home  and  in  a  potential  wort<  situation. 

Since  five  evaluations  con  be  mode  on  the  same  form,  easy  assessment  of  change  in  the  patient's 
functronai  efficiency  con  be  made  at  any  given  time  and  thereby  facilitate  cost  analysis 
documentation  of  Treatments  rendered,  and  eariy  vocational  planning. 

The  AD.L  Check  List  (the  short  form)  will  be  especially  useful  to  Vocational  Rehabilitation 
Counselors  in  their  placement  efforts. 
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CORE  AREAS 


NcKsromuscular 

Studies  of  causes,  effects,  responses  and  adaptations  related  to  injury  or  impair- 
ment of  furv::tlon  of  protonged  duration  in  the  r>eruomuscular  system. 


Psychosociol-Voccrtlonal 

Programs  on  problems  In  the  psychological  social  or  vocational  areas  v^iich  relate 
to  abHtty  to  adapt  or  respond  to  the  requirements  of  normal  living. 


Ccurdloc  Clehabilitatfon 

Activities  which  communicate  research  findings  of  cardiac,  pulmonary  and 
vascular  requirerrients  for  activities  throughout  the  range  of  nomrK3l  peffornxance 
orKt  especially  related  to  adaptation  to  the  nequlrements  of  normal  living  following 

pathologlcai  changes. 


Heotfh  Care  Deliver/ 

Health  needs  and  the  efficacy  and  efficiency  of  various  heolth  services  in 

relation  to  rehabilitation. 


Education  In  Retiabilitotfon 

Needs,  applications,  adaptation  and  modifications  of  education  related  to 

rehabilitation. 


Blonomic  Adaptations 

Methods  for  responding  to  or  compensating  for  losses  or  impairments  of  interaction 
with  the  environment  which  increase  the  capacity  for  performance  of  the  quality  of 
life  of  the  chronically  ill  or  handicapped  patient. 


Ergorramic9 

The  quantitative  evaluation  of  muscular  force,  work,  power  and  energy  of  man. 


Spinal  Cord  Injury 

Problems  in  rehabilitation  and  adaptation  to  living  including  community 
integration  in  patients  who  hove  suffered  spinal  cord  injury. 
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Urih/efsHv  of  Mir>nesoto 
Medicot  Rehabilitatton  Research  and  Trairiing  Ceriter 
860  Mayo  Building 
Minneapolis.  Minnesota  55455 


COMPLETiD  ACCESSION  NO. 

Bibliography  of  Psychosocial.  Vocatlorral.  and  Sexual  Aspects  of 

Spinal  Cord  Injury  (Martin,  J,.  Ph.D.)  018 

CONTINUING 

Studies  of  Urologic  Function  in  Patients  Fbtlowir^  Spinal  Cord  Injuries 

(Price.  M.,  M.D.)  019 

Study  of  Cardiac  Work  Evaluation  and  Reconditioning  After 

Myocardial  Infarction  (Kubicek,  W.,  Ph.D.)  020 

Quantttath/e  and  Qualitative  Evaluoticn  of  Muscular  Hypertonia  in 

Patients  witti  Central  Nervous  System  Disease  (Halpem,  D..  M.D.)  021 

Study  of  the  Changes  In  the  Structure.  Ultrastructure.  Inneivation  and 
Enzymes  of  Skeletal  Muscle  in  Neuromuscular  Disease 

(Ay«d.  E.  M.D..  Ph.D.)  022 

Training  Program  for  Upper  Extremity  Activities  in  Cerebral  Palsy 

Patients  (Halpem,  D..  M.D.)  .023 

Quarrtftatlve  Studies  of  Muscular  Strength  and  Muscular  Work 

(Mundate.  M.,  R.P.T..  M.S.)  024 

FoJtavAjp  Study  of  the  Psychological,  Social,  ar^d  Vocational 

Adjustment  of  Spinal  Cord  Injured  Adults  (Athelstan,  G..  Ph.D.)  025 

Voluntary  Control  of  Autortomic  Processes  Using  Biofeedback  and 

Reinforcement  Procedures  (Roberts.  A.  Ph.D.)  026 

Investigation  of  Decubitus  Ulcer  as  a  Manifestation  of  a 

F>svchosocial  Problem  (Anderson.  T..  M.D.)  027 

Follovvup  Study  of  Patients  Treated  in  the  Pain  Treatment  Program. 
Physical  Medicirte  and  Rehabilitation  Service,  University  of 

Minnesota  Hospitals  (Roberts.  A,  Ph.D.)  028 

Functional  Assessment  Inventor/  for  Rehabilitation  Evaluation  (formeriy 
A  Functional  Limitation  Scale  for  Rehabilitation  Evaluation) 

(Crewe.  N..  Ph.D.)  029 

Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of 

Rehabilitation  and  IS/kaintenance  and  Changes  in  Quality  of 
Ute  (formeriy  A  Method  of  IVIeasuring  some  Patient 
Characteristics,  Goals.  Results,  and  Costs  of  Medical 

Rehabilitation)  (Kottke.  F.J..  M.D..  Ph.D.)  ,  030 

Investigation  of  the  Cause  and  Prevention  of  Ischemic  Ulcers 

(Patterson.  R..  Ph.D.)  031 

Social  Skills  Training  for  Young  Adults  with  Cerebral  Palsy 

(Martin.  J..  Ph.D.)  032 
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Energy  Cost,  Blood  Pressure  and  Heart  Rate  Studies  During  Sexuat 

Intercourse  (Bohlen,  J..  M.D..  Ph.D.)  033 

Radiographic  Study  of  the  Restriction  of  Spinal  Mobility  Using 

Thoracolumtx^sacral  Orttnoses  (Rosenbaum.  S..  M.D.)  034 


NEW 

Comparison  of  Delta  9-Tetrahydrocannabinol  and  Valium's  Effect  on 

Spasticity  of  the  Spinal  Cord  Injured  Patient  (BaterrKin.  R..  D.O.)  035 

Efficiency  of  Bicycle  Exercise  (Patterson,  R..  Ph.D.)  036 

Energy  Cost  of  Ambulation  VA/ith  Assistive  Devices  (fcrrnerty  Energy  Cost 
of  Locomotion— Ambulation  with  Prosthetic  or  Assistive 

Devices)  (Rsher,     M.DO   -  037 

POrteus  Maze  Performance  and  ImpulsMty  in  Strol<e  Rehabilitation 

Patients  (Weiss,  S.,  MA)   038 

Perceptual  and  Judgment  lectors  in  Rehabilitation  of  Hemiplegia 

Patients  (Weiss,  S..  MA)   039 

Pilot  Study  Training  Patient  Responsibility  in  Selected  Areas  of  Self 

Care  (Anderson.  I,  M.D.)   040 


TRANSFERRED 

Bet^avior  Modification:  A  Problem-Oriented,  Learn ing-Bosed.  Research 

Strategy  for  Rehabilitation  (Martin.  J..  Ph.D.)  

PROPOSED 

Ambulatofy  Monitoring  of  Work  Costs 

Wheelchair  Propulsion  System  for  Spinal  Cord  Injured  Potients  Using  FES  of  the  Lower  Extremities 
Effects  of  the  Orthokinetic  Cuff  on  Upper  Extremit/  Function  of  the  Adult  Hemiplegia  Patient 
Reproducibility  of  Hip  Extension  Measurements  in  Children  with  Spastic  Cerebral  Palsy 
Long  Term  Outcome  of  Patients  Afte^-  Electrical  Injury 

Compression  NeuropDOthy  (Ulnar  Neive  Conduction  Velocity  Slowing)  in  Acute  Spinal  Cord  injury 
Chronic  Pain.  Attention,  and  Anxiety:  A  Psychophysiological  Analysis 
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018  Bibliography  of  Psychosocial,  Vocational,  and  Sexual  Aspects  of  Spinal 
Cord  Injury 

Principal  investigator:  Jany  Martin,  PhD. 

Status:  Compieied 

Dates:  November  I975^une  1979 

Cosh  Annuol  Not  Applicable  Prelected  Total  Not  Applicable 

RT  Annual  1^  Applicable  RT  %  of  Annuol  Total  Not  Applicobie 

Annual  Report  Reference:  ^i8»  Page  251 ,  R-5S 

OBJECTIVES: 

1.  To  provide  a  v^ll  organized,  comprehensiv©  bibliography  of  all  confirmed  publications  about 
psychosocial,  vocational,  and  sexual  aspects  of  spinal  cord  injury; 

2.  to  distribute  the  bibliography  widely,  both  to  Justify  its  deveiopment  and  to  facilitate  the  updating 
process. 

METHODOLOGY:  Letters  stating  ttne  purpose  of  the  project  and  requesting  copies  of  any  locally  pro- 
duced bibliographies  ond  articles  v/ere  sent  to  oil  regional  spinal  cord  injury  centers  and  member 
phy5>.^lans  of  the  American  Spirval  Injur/  Association,  In  addition  to  the  letters,  a  review  of  RSA 
supported  research  and  a  standard  search  of  the  medical  and  psychosocial  literature  was  done 
uslr^  the  MEDLARS  and  PASAR  computer  search  systems.  The  citations  in  relevant  publications 
were  checked  and  all  referenceswere  verified.  By  updating  the  literature  searches  every  year  and 
including  a  request  for  further  materials  along  the  distributed  bibliography  an  up-to-date 
bibllogrophy  will  be  continually  available. 

HNDINGS  TO  DATE  Approximately  1,500  copies  of  the  bibliography  have  been  distributed.  The  Educa- 
tional Resources  Information  Center  has  published  a  resume  and  the  bibliography  is  now  listed  on 
Medline.  One  hundred  and  ninety  supplements  hove  been  distributed. 

A  special  issue  of  RetTCbllltatlon  Psychology,  the  journal  of  Division  22  of  the  American 
Psyctiologlcal  Association,  included  update  llsrings  and  vs/as  distributed  to  neariy  1,000 
irKdlviduois. 

APPUCABILnY:  The  rapid  growth  of  spinal  cord  injur/  nehabilltatlon  programs,  the  conceptual Izotlon  and 
expansion  of  the  regional  spinal  cofd  injury  centers,  and  the  cor^ommitant  increase  in  research 
ar^d  theoretical  publications  moke  a  centralized  integration  of  the  diffuse  knowledge  essential  for 
providing  maximally  effective  utilization  for  rehabilitation  and  further  research. 

This  project  has  provided  an  indexed  bibliography  which  has  been  purchased  and  used  by 
researchers  wort<ing  in  tt^  psycfHDSOClal  and  vocational  aspects  of  spinel  cord  injury. 

019  Studies  of  Urologic  Function  in  Patients  Following  Spinoi  Cord  Injuries 

Principal  Investigator:  Moiy  Price.  MD. 

Slatw  Continuing 

Dates:  Octobef  1963-October  1983 

Co«t:  Annual  $20-!  ,952  Projected  Total  $1  ^07,000 

RT  Annual  $116,726  RT  %  of  Annual  Total  58% 

Annual  Report  Reference:  ^18,  Page  3.  R-2 

PAHTl 

OBJECTIVES: 

1.  To  study  renal  function  and  micturition  and  their  relationship  to  recurrent  bladder  infection  In 
patients  with  spinal  cord  injury; 

2.  to  test  methods  for  improvement  of  urinar/  bladder  function  and  management  in  patients  with 
spinal  cord  injury; 
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3.  to  record  ttie  changes  of  urinary  tract  function  of  paraplegic  and  quadriplegic  patients  over  a 
period  of  time. 

METHODOLOGY: 

1.  Renal  function  is  tested  by  blood  and  urine  analysis  after  intravenous  injection  of  insulin  and 
paro-amino  tiippurate. 

2.  The  mechanism  of  urination  is  studied  by  air-cystometry,  clinical  analysis,  and  radiographic 
techniques.  In  catheter-free  patients,  the  amount  of  urine  remaining  in  the  bladder  after  voiding 
Is  measured. 

3.  Urine  ciilture  results  in  the  patient's  history  of  bladder  infections  are  correlated  with  the  findings 
of  the  preceding  studies. 

4.  Prediction  of  the  control  of  bladder  contractility  is  attempted  through  the  use  of  the  urecholine 
detTervatlon  super-sensitivity  tests. 

5.  Data  from  testing  Is  available  for  patient  Information  and  major  statistical  analyses. 

FINDINGS  TO  DATE 

1 .  Sister  Kenny  Institute  patients  have  withdrawn  from  this  project  because  of  staffing  and  transpor- 
tation difficulties. 

2  VJm  iho  approval  of  the  [=ederal  Drug  Administration  the  Renal  inunction  Laboratory  was  chosen 
'  by  Amar-Stone  Laboratories  to  compare  the  efficiency  of  the  modified  from  of  Inulln  with  the  older 
form  of  inulin  In  testing  glomerular  fittrarion  rate.  The  two  substances  compared  dosety  with  each 
other.  The  FDA  has  approved  the  inulin  and  inulln  clearance  testing)  has  resumed  throughout  the 
United  States. 

3.  FIv©  hundred  eighty-three  patients  tiove  been  tested  to  date. 

APPUCABILITY-  Prellmlriary  reviews  of  systematic.  orTgoing  evaluatioris  of  spirxai  cord  injury  indicate  that 
urinojy  tract  deterioration  is  not  inevitable  and  ttvat  funds  spent  in  training  patients,  physicians, 
paramedical  personnel,  and  the  families  of  patients  in  their  proper  care  will  result  in  a  great 
saving  of  funds  formeriy  spent  as  a  result  of  tt^  treatment  of  physical  and  psychological  deteriora- 
tion. ...  ■     .        ^   .  -~ 

Port  II 

OBJECTIVE  To  determine  change  of  renal  furcation  in  paraplegic  and  quadriplegic  patients  who  have 
required  ileac  diversion  and  compare  these  changes  with  spinal  cord  injured  patients  who  have 
rv3t  required  ileac  diversion. 

METHODOLOGY:  Studies  of  renal  function  as  outlined  in  Part  I  are  carried  out  immediately  before 
diversion  and  annually  thereafter. 

RNDINGS  TO  DATE  Data  arratysis  is  being  completed.  Preliminary  statistical  analysis  suggests thatrenal 
ttinctlon  does  not  deteriorxate  more  rapidly  in  patients  treated  by  diversion  than  in  those  treated 
conservatlveiy. 

APRJCABIUTY'  Ttie  surgical  procedure,  ileac  diversion,  is  being  more  frequently  performed  to  avoid 
kidney  deterioration  resulting  from  poor  kidney  drainage.  There  is  need  for  objective  evidence 
regarding  the  efficacy  of  this  procedure. 

Part  Hi 

Discontinued 

OBJECTIVE  To  compile  a  comprehensive  bibliography  of  the  worid  literature  concerning  the  urinary  tract 
function  of  patient  with  spinal  cord  injury,  emphasizing  especially  the  pathophysiology  of  the 
urinary  tract,  laboratory  methods  for  diagnosis,  therapeutic  approaches  and  statistical  methods 
of  documentation. 

METHODOLOGY:  Medline  is  being  used  to  search  major  medical  indices.  Primary  reference  cards  are 
made  for  71  subtopics  with  cross  referencing.  These  have  been  catalogued. 
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RND1NGS  TO  DATE  As  of  FY  1978. 14,200  references  are  filed,  with  an  additional  10.150  cross  references, 
and  15.000  authors  listed.  Members  of  the  lalDorotory  have  read  7.800  of  the  references. 

APPUCABIUTY:  Through  the  bibliography  it  has  been  possible  to  innprove  research  techniques  and  to 
ape  ,  therapeutic  findings  to  potient  tieatTTjent 

PortV 

OBJECTIVE  To  accumulate  data  for  future  study  of  the  relationship  of  immunological  processes  to 
urinary  tract  infection. 

METHODOLOGY:  Electrophoretic  patterns  of  serum  proteins  are  obtained  for  each  patient  receiving  a 
urinaria  tract  evaluation.  Antibody  coating  detefminations  have  been  requested  with  selected 
urtne  cultures. 

RNDINGS  TO  DATE  Analysis  of  dote  ftom  antibody  coating  determinations  has  rx>t  been  completed. 

APPUCABIUTY:  Since  urinary  tract  infections  are  prevalent  in  patients  with  spinal  cord  injuries,  treatment 
of  ttiese  infections,  aided  by  the  detefmlnotion  of  Immunoiogicai  changes  in  the  blood,  would 
significantly  aid  In  the  rehabilitation  and  nrKainterxance  of  rehabilitation  of  these  patierlts. 

Part  VI 

OaJECTIVE  To  document  chonge«  in  bladder  contractility  through  the  use  of  the  Merrill  Gos  Cystometen 

METHODOLOGY:  The  gas  cy^*tonr>9tef  is  used  to  record  changes  In  bladder  pressure  at  weekly  or  bi- 
weekly intervals  for  inpalietits  and  at  the  sairo  time  of  return  visits  by  outpatients. 

RNDINGS  TO  DATE  During  FY  1977.  one  huridred  fort/-two  gas  cystonrietrograms  were  made,  together 
with  25  denen^atlon  and  supersensitMty  tests,  utilizing  Urecholine  The  gas  cystometrogram  was 
used  for  education  for  trial  of  vokSing  for  20  patients.  During  P/  1978,  one  hundred  eighty  gos 
cystometrogroms  were  made,  together  with  18  der>er/ation  and  supersensitivit/  tests  utilizing 
Urechollne.  The  gas  cystometrogram  was  used  for  education  for  trial  of  voiding  for  20  patients 

APPUCABIUTY:  The  results  of  this  study  will  aid  in  Improving  patient  care  through  the  more  accurate 
assessment  of  the  value  of  cholinergic  and  symphatomimetic  drugs  in  augmenting  or  depressing 
bladder  controctlbillty.  through  the  determirxatlon  of  lertgth  of  peri^jd  of  spinal  shock,  through 
predictions  of  the  success  of  trials  of  voiding,  and  throt  '^h  the  correlation  of  the  level  of  spinal 
cord  injur/  with  the  charges  of  pattern  contrar^^ 

Part  VII 

Discontinued 

Part  VIH 

Discontinued 

Part  IX 

OBJECTIVES: 

1.  To  assess  the  efficacy  of  a  telescopic  double  lumen  catheter  in  minimizing  contamination  of 
urine  obtained  for  culture  from  the  ileal  conduit; 

2.  to  establish  a  reliable  method  for  obtaining  uiine  cultures  from  patients  with  ileac  diversions, 

METHODOLOGY:  Urine  is  obtained  for  culture  by  inserting  a  double  lumen  catheter  into  the  ileal  conduit 
and  by  sterile  swab  from  the  stoma* 

HNDINGS  TO  DATE 

1 .  A  telescopic  double  lumen  catheter  has  been  used  to  obtain  urir^e  specimens  from  165  patients 
with  Ileac  diversions.  Urine  culture  from  the  ileal  loops  of  39  patients  showed  no  growth,  126 
cultures  showed  growth  with  from  1  to  5  different  species  of  microorganisms:  51%  of  positive  urine 
cultures  grew  more  than  one  organism.  Urir»e  cultures  from  the  loops  of  39  patients  showed  no 
growth  even  through  the  stoma  swab  from  the  same  patients  indicated  the  presence  of  up  to  8 
different  species  of  microorganisms  on  the  area  surrounding  the  opening  to  the  loop. 
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Stty  of  contamination  as  the  catt>eter  is  inserted  through  the  stoma. 
3.  This  procedure  has  been  incorporated  into  routine  procedures  for  evaluating  the  renal  function 
Of  patients  witti  ileac  diversions.  ^ 

expllcft  educational  program  for  both  patients  and  attendants. 

PartX 

OBJECnVES 

1  To  study  the  sources  of  urinary  troct  infections  in  patients  with  ileac  diversions; 

2  to  determine  the  extent  of  bacterial  flora  present  in  the  ileal  loop  at  the  time  of  diversion  and  to 
establish  if  this  bacterial  flora  plays  a  part  in  subsequent  infections: 

3.  to  determine  if  post  diversion  infections  are  related  to  predlverslon  urinary  tract  infections; 

4.  to  determine  possible  sources  of  postdiverslon  reinfections. 
METHODOLOGY: 

operation.  •  '     ^  -    *  * 

2.  Antibiotic  sensitivity  tests  are  mode  on  all  organisms  present  and  organisrT^  are  saved  tor  future 
study. 
RNOINGS  TO  DATE 

txacteriai  growth,  15  had  no  growth  and  5  were  not  cultured). 
Z  There  has  been  no  correlation  between  organisms  found  in  the  tissue  cultures  and  those  found 
in  the  post  diversion  urine  cultures. 

Results  indicate  that  improper  care  of  ileostomy  and  appliance  is  a  possible  source  of  infection. 

APPurABlUTY-  The  incidence  of  bacteriuria  in  spinal  cord  injured  patients  with  ileac  diversion  has 
^,i;«in«H  hi^^^^  to  evaluate  the  possible  reasons  for  this  high  incidence  of  boc- 

;X^nd  to  e^ablS?^^^^         of  care  and  medical  management  that  will  help  ehm.note 
urinary  tract  infection. 

SS^TTVE  To  determine  the  predictable  normal  annual  variation  of  glomerular  filtration  rote,  renal 

plasma  flow,  and  tubular  excretion  of  individual  patients. 
METHODOLOGY:  A  least-squares  regression  line  is  plotted  using  successive  test  values  following  the  third 

evaiuatlon  of  each  patient. 
RNDINGS  TO  DATE  Though  the  doctoral  candidate  did  not  finish  his  dissertation,  findings  will  be  publish- 

ed  in  an  abbreviated  form. 
APPiiCABlUTY-  This  Study  wiil  provide  the  first  docum.ented  data  regarding  the  ve^rly  fluctuatiorns  of 
^.iSL  i?iifkn^^     will  provide  physicians  with  guidelines  for  assessing  me  ci.n.cal  .m- 
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portance  of  changing  rates  of  glomerular  filtration  rate,  renal  plasma  flow,  and  tubular  excretion 
in  a  given  patient. 

Part  XII 

OBJECTIVES: 

1.  To  implement  a  program  of  pattent  instruction  and  training  in  the  care  of  the  urinary  tract  and 
urtrvary  collecting  devices,  emphasizing  the  importance  of  maintaining  optirrKJl  kidney  function 
from  the  beglnnir^  of  acute  core  of  the  patient  following  spinal  cord  injury; 

2.  to  assess  the  understanding  of  ttw  patient  regarding  urinary  tract  care  prior  to  his  leaving  the 
hospital; 

3.  to  assess  tfie  value  of  this  program  in  preventing  urinary  tract  infections  and  maintaining  renal 
function  by  comparing  information  obtained  at  periodic  folIow-Hjp  of  these  patients  with  data 
from  patients  not  exposed  to  this  program, 

METHODOLOGY: 

1.  Educational  material  has  loeen  prepared  and  v\/ill  be  given  to  each  spinal  cord  injured  person 
after  admission  to  the  hospital. 

2.  The  staff  will  check  off.  date,  and  sign  each  subject  after  it  has  been  discussed, 

3.  The  patient  will  be  tested  before  discharge.  Any  remedial  education  necessary  will  be  done  at 
tt>at  time. 

4.  An  effort  will  be  made  to  include  families  and  attendants  in  the  educational  program. 

RNDINGS  TO  DATE  The  nmaterials  for  this  patient  education  program  have  been  developed, 

APPUCABIUTY:  A  patient  who  hod  adequate  understanding  of  his  urinary  tract  and  the  methods  of 
caring  for  it  will  have  less  medical-hospital  expense  and  morbidity.  The  patient  will  benefit 
flnoricialty.  socially,  and  vocationally, 

020  Study  of  Cardiac  Work  Evaluation  and  Reconditioning  After  Myocardial 
Infarction 

Prineipol  InvesHgoton  William  Kubicek,  PhD. 

Stotus:  Ccmtlnuing 

Dates:  September  1972-Octobef  1981 

Cost:  Aninual  $139,056  Projected  Total  $817,000 

RT  Annual  $67,109  RT  %  of  Annual  Total  48% 

Annual  Report  Reference:  ^18,  Page  32.  R^ 

OBJECTIVES: 

1.  To  study  the  hemodynamic  parameters  involved  after  acute  myocardial  infarction; 

2.  to  study  the  response  of  the  damaged  heart  to  exercise  and  stress  testing  at  mild  and  moderate 
energy  expenditure  in  early  post-myocardial  Infarction  patients* 

3.  to  investigate  correlation  of  the  eiectrocardiograph  changes  and  the  cardiac  function  as  record- 
ed from  the  Impedance  cardiograph  during  exercise  stress  testing  in  the  eoriy  subacute  stage,  at 
21  days,  and  after  3  months  or  more;  and 

4.  to  determine  whether  the  imp)edance  cardiograph  and  electrocardiograph  monitoring  of 
graded  exercise  tests  con  be  used  to  establish  the  safe  level  of  patient  performance  and  pro- 
gressively test  the  patient  until  he  or  she  has  demonstrated  adequate  physical  capacity  to  leave 
the  hospitoL 

METHODOLOGY: 

1.  The  Minr>esota  Impedance  Cardiograph  and  a  multilead  electrograph  are  used  to  monitor 
patients  exercising  at  various  lev'els  of  exertion,  ranging  from  mild  exercise  in  the  eoriy  con- 
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valescent  phase  to  moderoteiy  strenuous  bicycie  ergometer  or  treadmiii  exercise  in  ttie  post- 
discharge  period. 

2.  Caicuiotions  from  the  wave  forms  are  made  for  stroke  voiume,  cardiac  output,  and  parameters 

related  to  cardiac  contractiiity. 
3  A  laboratory  for  cardiac  and  metoboiic  function  has  been  instailed  at  the  University  of  Minnesota 

Hospitals.  This  laboratory  provides  research  capability  for  complete  cardiac  and  metabolic 

evaluation.  The  iaborotorv  has  the  following  list  of  equipment 

a.  an  autortKited  medical  Systems  PFA-5  mass  spectrometer  system  for  metabolic  function 
analysis. 

b.  a  rrodel  304A  impedance  cardiograph, 

c.  a  Quinton-Monark  Model  Ql-870  electrically  controlled  bicycie  ergometer. 

d.  a  Quinton  model  18wi9-CI  electronically  controlled  treadmiii, 

e.  a  Gould  model  2400  throe-channel  analog  recorder  for  use  with  mass  spectrometer 
system, 

t.  Gould  model  481  eight-channel  analog  recorder  for  use  with  mass  spectrometer  system. 

g.  PhysloContTol  series  70DC  defibrillator. 

h.  Marquette  automatic  electrocardiograph  rr»odel  3300,  and 

I.  Decv>/rlter  connected  via  telephone  with  UCC  for  the  input  of  data  into  computer  storage 
and  calcutations. 

4.  The  impedance  cardiograph  continues  to  be  compared  to  other  f^e^^*^/^  ^hl^^S^^^^^ 
functlorv  The  mass  spectrometer  has  been  calibrated  to  a  degree  that  exceeds  the  accuracy 
needed  to  measure  physiological  functions. 

APPUCABHJTY:  Problems  directly  involving  the  heart  can  be  studied  and  the  status  of  the  patients  more 
accurately  assessed,  using  the  Minnesota  Impedance  Cardiograph.  Another  field  of  use  is 
rTKanltoring  the  amount  of  fluid  in  the  chest  or  lungs,  such  as  incongestive  heart  failure.  The  third 
maiof  use  of  this  system  is  in  peripheral  vascular  disease.  Therefore,  any  doctor  treotlng  these 
patients  would  have  use  for  the  Impedance  Cardiograph.  The  rrKiss  spectrometer  system  is  useful 
for  these  patients,  especially  those  with  cardiopulmonary  diseases. 

Part  I 

Completed 
tart  II 

Completed 

tart  III 

OBJECTIVES: 

1.  To  establish  an  individualized  cardiac  rehabilitation  program: 

2.  to  determine  the  usefulness  of  ZCG  and  ECG  monitoring  of  graded  exercise  tests  in  establishing 
safe  levels  of  patient  performance; 

3.  to  determine  whether  tested  progression  results  in  a  shorter  stay  than  the  standard  program;  and 

4.  to  determine  whether  short  term  rehabilitation  restores  the  patient  to  vocational  activity  as  fast  as 
the  standard  program. 

RNDINGSTO  DATE  A  program  was  established  with  the  cardiologists,  cardiac  surgeons,  and  physiotrists.  A 
manual  to  explain  and  reinforce  the  program  after  discharge  is  being  prepared. 

tart  IV 

Completed 

OBJECTIVE  To  determine  the  efficacy  of  meosuring,  by  a  non-invasive  method,  the  mechanical 
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pumping  action  of  ttne  heart  in  patients  undergoing  surgery  for  a  coronan/  bypass,  to  attach  an 
electric  pacemaker  to  the  heart,  or  undergoing  heart  vaive  surgen/  for  either  commissurotomy 
or  prosthesis. 

METHODOLOGY:  impedance  cardiograph  studies  wiil  be  made  on  patients  with  electrically  paced 
hearts*  undergoing  aort'a-coronary  artery  bypass  surgery,  and  hearf  valve  surgery  for  either 
commissurotomy  or  prosthesis.  Each  patient  wil  be  studied  pre-  and  postsurgery  and  follow-up 
observations  will  be  made. 

RNOINGS  TO  DATE 

1 .  Recordings  were  rTK3de  of  72  patients  with  electronic  pacemakers.  Of  these,  43  patients  exhibited 
the  dz/dt  waveform  suitable  for  computing  the  various  cardiac  parameters  involved.  Data  shows 
that  ttie  pre-ejectlon  pDeriod  is  longer  in  the  eiectricaiiy  paced  heart  than  in  the  normal  heart. 

2-  Of  ttie  61  bypass  surgeiy  patients  studied,  32  hod  a  presurgeiy  dz/dt  waveform  suitable  for 
computation  of  the  pre-  and  postsurgery  parameters  indicated  that  the  bypass  procedure  had 
llttte  if  any  effect  on  cardiac  function  in  this  group  of  patients. 

3.  Thirteen  patients  with  heort  valve  disease  were  studied.  Approximately  2  years  will  be  required 
to  acquire  enough  data  for  statistical  anaiysis. 

Part  VI 

OBJECTIVES: 

1.  To  determine  the  accuracy  of  using  treadmill  grade  and  speed  as  a  measure  of  the  work  level 
performance  of  cardiac  patients  undergoing  a  progressive  exercise  stress  test; 

2.  to  determine  whether  the  addition  of  metabolic  parameters  will  improve  the  sensitivit/  of  the 
progressive  stress  test  to  detect  coronary  artery  disease; 

3.  to  objectively  evaluate  the  wori<  level  change  of  coronan/  artery  bypass  surgery  potients;  and 

4.  to  determine  whether  metabolic  parameters  will  be  useful  in  determining  which  patients  will 
benefit  most  from  an  exercise  rehabilitation  program. 

METHODOLOGY: 

1.  The  actual  work  level  as  determined  by  the  oxygen  uptake  will  be  measured  and  then  compared 
with  the  value  predicted  by  various  tables. 

2.  The  data  obtained  by  the  EGG  and  metabolic  parameters  will  be  compared  with  the  results 
obtair^^ed  by  angiography  or  other  events  such  as  myocardial  infarction  or  death  due  to  heart 
disease. 

3.  The  work  peri'ormance  of  patients  pre*  and  post-<:oronQry  artery  bypass  surger/  will  be  evaluated 
using  the  metabolic  parameters, 

4.  The  metabolic  parameters  will  be  correlated  with  improvement  in  work  performance  that  occurs 
on  an  outparient  exercise  program. 

FINDINGS  TO  DATE: 

1.  The  results  of  the  100  exercise  stress  tests  performed  in  which  the  metabolic  parameters  were 
evaluated,  suggested  that  an  accurate  prediction  of  a  patienf  s  wori<  capabilities  cannot  be 
made  only  from  predictions  based  on  the  grade  and  speed  of  the  treadmill  at  the  end  of  an 
exercise  stress  test. 

2.  V02/beat/kg  versus  the  difference  between  measured  METs  and  predicted  METs  was  plotted. 
The  pattern  of  the  graph  shows  the  greatest  difference  between  normal  persons  and  cardiac 
patients  for  the  various  parameters  studied  to  dote. 

APPUCABILnV:  If  the  progressive  stress  test  con  more  effectively  evaluate  patients,  physicians  con  advise 
patients  regarding  employment  more  confidently  and  con  evaluate  coronaiy  artery  bypass 
surgery  more  effectively. 
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Port  Vll 

OBJECTIVE  To  develop  d  low-cost,  small,  portable  device  to  monitor  the  exercise  level  of  patients  in  the 
CQfdiac  rehabilitation  program. 

METHODOLOGY-  Adevicewill bedevetooedto monitortheheartrateandemita signal thatwilJ indicate 
deviations  of  the  heart  rate  from  some  present  level.  A  second  phase  of  the  development  will 
detect  anythmias. 

RNDINGS  TO  DATE  Two  events  occurred  that  caused  the  discontinuation  of  this  project.  The  first  was  the 
death  of  Dr.  Ozei.  The  second  was  the  development  of  a  prototype  instrument  of  similar  design  by 
Med  General,  Inc. 

APPUCABIUTY-  A  small,  portable,  low-cost  device  that  can  give  audio feedbact<  aboutthe  physiolcgico! 
level  of  exercise  seems  to  be  ideal  to  cany  out  an  exercise  program  for  a  cardiac  patient. 

021  QuantHottv©  and  QualHotive  Evaluation  ot  Muscular  Hypertonia  in  Patients 
witli  Central  Nervous  System  Disease 

PrincJpaJ  InvwsHgotor  Daniel  Halpem.  MD. 

Status:  Continuing 


  August  19640ctober  1980 

Annual  $79,757  Projected  Total  $325,000 

RT  Annual  UiOj6S2  KT  %  ot  Annual  Total  76% 

Annual  Report  Reference:  *18,  Page  66,  R-6 

OBJECTIVES: 

1  To  develop  an  apparatus  and  system  to  objectively  evaluate  the  character  of  abnormal  muscle 

tone  and  the  alterations  of  tone  accomplished  by  various  procedures;  and 
2.  to  analyze  abnormal  muscle  tone  and  evaluate  therapeutic  procedures. 

METHODOLOGY:  The  analytic  system  is  based  on  the  current  neurological  concept  that  the  muscle 
spindle  a  sensory  organ  within  skeletal  muscle,  responds  to  two  parameters  of  elongation,  the 
arTKXint  of  stretch,  and  the  velocity  of  the  movement.  Recordings  are  made  of  the  force  appNed 
and  electromyographic  activity  during  a  standardized  series  of  passive  movements  'mp<=>sed  at 
velocities  vaiying  from  3°  to  150°  per  second.  Analysis  of  the  data  yields  quantitative  information 
in  the  form  of  a  numerical  value  of  the  related  physical  parameter.  This  system  also  allows 
quantitative  study  of  central  nervous  system  activity  giving  rise  to  dystonia  states  that  are  not 
mediated  by  the  fusimotor  system.  By  canying  out  an  analytic  procedure  that  specificalK^ 
identifies  the  responsiveness  of  the  skeletal  muscle  to  lengthening  and  to  the  velocity  or  length, 
not  only  can  these  two  elements  be  identified  and  measured,  but  the  influence  of  other  sources 
of  tone  may  be  measured  as  well. 

FINDINGS  TO  DATE  During  the  year  1976-1977,  the  constnjction,  assembly,  and  testing  of  electrohydraulic 
automated  drive  apparatus  were  completed.  A  total  of  371  examinations  were  carried  out  in 
1977-1978  Sixty-eight  patients  were  examined  multiple  times.  Twent/-three  patients  were 
examined  to  evaluate  the  effectiveness  of  medication  on  hypertonia,  3  patients  w^e  examined 
to  evaluate  the  effect  of  intramuscular  neurolysis,  2  patients  for  reflex  analysis,  5  patients  for 
orttTOpedlc  surgery,  and  5  patients  were  examined  in  connection  with  cerebellar  stimulation  for 
the  treatment  of  dystonia.  The  patients  studied  for  medication  participated  in  a  special  double- 
blind  study  to  evaluate  the  rekjTive  effectiveness  of  Diazepam  and  D-tetrahydrocannabino  on 
spasticity  in  spinal  cord  injured  patient.  Rfteen  normal  subjects  were  evaluated  for  gastrocsoleus 
tone  The  results  revealed  that  the  structures  of  the  gastroc  soleus  muscles  m  normal  individuals 
gives  rise  to  significant  measures  of  static  and  dynamic  tone  related  to  elastic  and  viscous  forces 
within  the  muscle. 

APPUCABILITy!  At  the  present  time  many  procedures  for  the  treatment  of  patients  with  muscular  hyper- 
tonia are  being  carried  out  with  little  more  than  subjective  judgements  as  to  their  validity  and 
continued  usefulness.  Evaluation  of  each  of  these  treatment  techniques  would  provide  a  solid 
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scientific  basis  for  their  use.  and  the  objective  measures  would  be  worthwhile.  Treatment  of 
patients  with  central  nervous  system  disease  would  be  rendered  more  effectively,  less  wastefully, 
and  more  economically. 

022  Study  of  the  Ctianges  in  ttie  Structure,  Ulfrastructure,  Innervation  and 
Enzymes  of  Skeletal  Muscle  In  Neuromuscular  Disease 

Principal  Investigator:  Essam  Awad,  MD^  PfiD. 

Status:  Continuing 

Doles:  September  1969-October  1981 

Cosh  Annual  $153>I70  Projected  Total  $4064300 

RT  Annual  $106^  RT  %  of  Annual  Total  69% 

Annual  Report  Reference:  ^13,  Page  85,  R-8 

OBJECTIVES: 

1.  To  study  ttie  histopattiologic  changes  occurring  in  disabling  neuromuscular  diseases; 

2.  to  study  the  electrophysiological  changes  in  the  neuromuscuiar  system; 

3.  to  study  the  changes  in  enzyme  activity  in  these  muscles; 

4.  to  Identify  the  specific  cause  of  muscular  weakness  in  individual  patients; 

5.  to  Improve  diagnostic  criteria  for  ttie  neuromuscular  diseases  that  are  seen  in  rehabilitation; 

6.  to  study  the  ability  of  human  muscle  to  regenerate  as  seen  in  samples  taken  from  patients  since 
the  beginning  of  the  project;  and 

7.  to  review  oil  the  biopsies  and  enzyme  levels  of  blood  samples  collected  since  the  beginning  of  the 
project. 

METHODOLOGY:  Patients  are  evaluated  by  history,  physical  examinations,  clinical  laboratory  tests  as 
indicated,  and  electromyographic  and  nerve  corKiuction  studies.  HIstopathoiogy  of  muscle  and 
terminal  nerve  endings  is  studied  by  performing  a  motor  point  biopsy  to  sample  the  involved 
muscle(s)  and  its  nerve.  The  tissue  is  then  processed  for  electron  microscopic  examination  of 
ultrostTucture;  vital  staining  with  methylerie  blue  to  determine  the  changes  in  the  branches  of  the 
intramuscular  nerve  and  the  motor  end-ptates;  PAS  staining  to  demonstrate  glycogen;  toluldine 
blue  staining  to  demonstrate  acid  mucopolysaccharides;  heirtatoxyline  and  eosin  staining  to 
demonstrate  the  structure  of  the  muscle  fibers  and  their  nuclei;  trichrome  staining  to  evaluate  the 
connective  tissue  elements  in  muscle;  chemical  microanalysis  to  determine  any  abnormal  con- 
stituents  in  the  tissue;  review  of  the  biopsy  material;  and  determine  the  stage  of  growth  or 
maturation  and  changes  of  the  ceils. 

RNDINGS  TO  DATE  The  serum  and  muscle  enzyme  anafysis  that  has  been  done  during  the  course  of  this 
project  has  been  reviewed.  A  cumulorive  report  will  soon  be  completed  summarizing  the  ex- 
perience from  1969-1978,  showing  changes  in  enzyme  levels  and  LDH  isoenzyme  patterns  and 
serum  and  muscle  of  pxatlents  with  different  neuromuscular  disorders  are  specific  to  certain 
categories.  In  group  1.  the  dystrophies,  these  were  characterized  by  an  increase  in  all  the  serum 
enzymes.  The  isoenzymes  showed  elevation  of  the  IV  and  V  fractions  in  the  serum  and  reduction  of 
the  same  fractions  in  the  muscle.  Group  2.  the  collagen  diseoses.  including  rheumatoid  arthritis, 
dermatomyositis.  polymyositis,  systemic  lupus  er/thematosus,  and  scleroderma  was  character- 
ized by  slight  elevation  of  serum  LDH  in  the  acute  phase.  The  isoenzymes  showed  elevation  in  the 
III  fraction  of  LDH  and  serum.  In  the  third  group,  the  serum  enzyme  activity  was  normal.  There  was 
elevation  in  the  third  fraction  of  the  isoenzymes  in  central  core  disease,  while  the  same  fraction 
was  normal  in  upp>er  motor  neuron  diseases  and  in  neuropathies. 

APPLICABILITY:  The  muscular  weakness  of  many  disabled  individuals  is  not  cleariy  understood  end  needs 
to  be  clarified  by  this  research  approoch,  otherwise  their  rehabilitation  will  not  be  complete.  As 
the  cases  accumulate,  the  data  is  analyzed  in  terms  of  populations  with  specific  disabilities  and 
their  characteristic  findings.  After  studying  enough  cases  in  depth,  definite  conclusions  may  be 
drawn  that  will  enable  the  practicing  physicians  to  identify  and  analyze  the  patienf  s  disability 
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and  place  the  patient  in  the  proper  perspective. 


023  Training  Program  for  Upper  Extremity  Activities  in  Cerebrai  Paisy  Patients 

Principal  invmflgotan  Danl«l  Helpom.  MD. 

Status:  Continuing 

Qaimt:  Sm0fmber  1965-Juiy  i981 

Cost  Annual  $«8;596  Pro|«cted  Total  $Zi3flOO 

Rf  Annuel  $Mv431  RT  %  of  Annual  Total  77% 

Annual  Rapoit  Referonce:  *18.  Page  93,  H-'14 

OBJECTIVES: 

1  To  develop  an  experimental  design  and  technology  to  evaluate  therapeutic  roe^od  used  in 
*  cerebral  palsy  that  will  be  specific  enough  to  nieasure  difference  betv/een  methods: 

2.  to  identify  elerTients  of  neuromuscular  function  that  are  important  in  the  development  of  manual 
coordination; 

3.  to  test  the  effectiveness  of  specific  component  procedures  presently  available  to  develop  im- 
proved coordlrvation  in  upper  extremities  of  othetoid  patients; 

4  to  develop  a  series  of  procedures  to  train  manual  coordination,  based  on  neurophysioiogic 
co.^1?^  motor  learning  that  have  been  shown  experimentaily  to  have  therapeutic  validify; 

5  to  develop  by  using  quantitative  evaluation  techniques  for  motor  coordination,  a  method  that 
iS^^Se^inc  limitations,  or  the  level  of  coordination  that  represents  a  maximum  level  of 
performarvce  in  an  athetoid  patient. 

rwiPTHnoOLOGY-  Adult  patients  acted  as  their  own  controls.  The  effectiveness  of  the  training  rrnethods 
^^^od^yc^^^Q^^  of  learning  during  a  given  time  period.  Evaluation  was  dor^e  by 
^^iSit^^^  small  lights  to  the  hand,  wrist,  and  am.  of  the  P<2?«;:f  J,^)",  P^^? 
^hs\^»l?^^  by  a  camera  with  the  shutter  open.  The  resulting  data  .nd^coted  di^n. 
S^n^e.  tortuosity,  regularity  of  rote,  and  speed.  Half  of  the  group  ^^^jf  ^j^,^  go^ot 
MQ?rAL<:ONTROL-EXPERIMENTAL  training  sequence,  and  the  other  half  into  a  CONTROL 
EXPERIMENTAL-CONTROL  sequence.  More  accurate  ol^^tl^o^s  ^  ^TfffL;^  ^^^^^ 
Dhotoarophic  data  was  recorded  by  computer.  During  this  past  year,  the  table  that  allowed 
el^^mechanical  digitization  of  the  localization  of  the  coordinates  of  the  proiected  image  was 
constructed,  standaroized.  calibrated,  and  mode  operational. 

RNDINGS  TO  DATE  Control  of  rrxanuol  skill  improved  with  both  INHIBITION  and  CONTROL  training.  Ther^ 
^e  care£l  dl^ctlon  of  attention  with  feedback  and  reinforcement  for  ^°"^l°^^2«rS 
^c  elements  of  motor  learning  and  provide  the  basic  succe^tt.at>^observ^. 
conditionsandmethodofdataanalysiswerefurtherexomined. Using  best- scores. rather thar. a 
S^rTTnd  increment  of  improverr^nt  in  "besf '  scores  have  been  productive  m  increasing 
validation  in  selecting  the  optimum  treatment.  Using  the  present  system  °f  i^^^^^^SS 
control,  data  is  being  collected  on  the  influence  of  medications,  like  Diazepam.  L-Dopa.  and 
tetrahydroconnibanol.  Results  ore  not  complete  enough  for  evaluation. 

APPUCABILnV-  The  public,  the  iriedicoi  profession,  the  rehabilitation  therapies,  and  *he  educoTion  prc> 
tession  ar^enguifed  in  a  morass  of  opinions,  relating  to  oil  systems  of  therapy  fc.r  cerebral  pa  IsyA 
Clear  definition  of  valid  therapeutic  principles  would  improve  the  ^unctior  .  of  handicap^ 
patients,  relieve  the  frustrations  of  their  families,  prevent  wasteful  ejJP^r.^'^/®- f^lS^ 
common  realistic  body  of  thought  among  professionals.  The  identification  of  the  feedback  para- 
meters and  sensory  avenues  for  monitoring  performance  that  are  most  effective  for  motor 
liiming  should  be  a  direct  consequence  of  on  extended  series  of  investigations  using  this 
procedure. 
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024  Quantifative  Studies  of  Muscuiar  Strength  and  Muscuiar  Worlc 

PrincfpcU  invesHgaton  Mortin  Mundole,  RPJ^  MS. 

Status:  Cofitlnufng 

Dctos:  August  1963-Septembef  1981 

Cosh  Annual  $03387  Projected  Total  $2984)00 

tit  Annual  $81 .167  RT  %  of  Annual  Total  73% 

Annual  Report  Referertce:  #18,  Page  106,  R*18 

OBJECTIVES: 

1.  To  develop  standardized  testing  procedures  for  ttne  major  muscle  groups; 

2.  to  establish  nomnal  values  for  age  and  sex; 

3.  to  make  nr>eaningfu!  estimates  on  how  much  VA^kness  a  patient  has  rekattve  to  an  adopted 
norm; 

4.  to  evaiuote  ttw  deviation  of  fatlgobilitv  ar>d  endurance  from  expected  normatay; 

5.  to  evaluate  ttie  muscular  function  of  patients  prior  to  surgery  ard  therapy  and  to  evaluate 
strer^gth  arva  endurarkce;  and 

6.  to  provkte  experience  for  nnedical  students,  medicot  residents,  and  physical  therapy  students  in 
quantitative  methods  employed  to  evaluate  strength  and  endurarxre. 

METHODOLOGY:  Trar^ucers  and  electronic  recording  equipment  are  used  to  test  the  strength  of 
various  muscle  groups.  Testing  has  been  standardized  for  hip  flexion,  hip  extension,  knee  flexion, 
knee  extension,  ankle  plantar  flexion,  elbow  extension  and  hand  grip.  Development  of  tech- 
niques for  testing  other  rrKjscle  groups  are  still  under  study. 


RNDINGS  TO  DATE  Patients  with  demnatlmyositls  have  been  followed  from  one  to  four  years,  coov 
paring  quantitative  muscular  strength  Vk^th  clinical  evaluation  and  laboratory  measures  of 
systemic  Inflammation.  The  following  studies  are  In  progress:  Procedure  for  Testing  Ankle  Plantar 
Rexion  and  Norms  Established,  Procedures  for  Testir>g  Handgrip  Force  and  Norms  Established, 
Comparison  of  Grip  Strength  and  Grip  Erxiurance  During  Isometric  Exercise,  Kinesiology  of 
Hip  Extension,  ond  Voluntary  Maximal  Torque. 

APPLICABILITY:  Precise,  quantitative  technkjues  for  nneasuring  muscular  strength  during  isometric  con- 
traction nrK3ke  it  possible  to  localize  rieurologic  deficits  and  quantitative  muscular  weakness  and 
to  follow  ttie  effects  of  treatment.  Repeated  measurements  of  strength  ore  used  to  monitor  the 
potlenf  s  status  during  treotment  which  aids  in  deciding  the  treatment  program.- 


025  Follow-up  Study  of  the  Psychological,  Social,  and  Vocational  Adjustment 
of  Spinal  Cord  Injured  Adults 


Principal  Investigator. 

Status: 

Dotes: 

Cost: 

Annuel  Report  Reference: 


Gory  Attielstan»  PhD. 
Continuing 

January  1973-June  1980 

Annual  $20^2 
RT  Annual  $15,764 

#18,  Page  125,  R-47 


Projected  Total  $141,000 
RT  %  of  Annual  Total  77% 


OBJECTIVES: 

1.  To  gather  and  analyze  descriptive  data  pertaining  to  the  psychological,  social,  and  vocational 
adjustment  of  spinal  cord  injured  adults; 

2.  to  develop  and  define  categories  of  rehabilitation  outcomes,  including  non-vocational  out- 
comes, based  upon  measures  of  psychological  adjustment; 
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3  to  identHVfactore  relating  to  rehabilitation  outcomes,  including  such  variables  as  the  psychologi- 

*  cal  and  social  characteristics  of  spinal  cord  injured  persons  and  the  various  treatments  they 
receive,  with  a  special  effort  to  Identify  variables  which  con  be  manipulated  to  increase  me 
frequency  of  desired  outcomes. 

METHODOLOGY: 

1  A  sample  of  301  spinal  cord  injured  adults,  who  have  been  injured  for  at  least  2  years,  has  been 

*  Identified.  All  available  relevant  data  on  thesd  patients  were  tabulated  and  analyzed  to  describe 
the  persons  and  evaluate  their  psychosocial  and  vocational  adjustment  and  medical  status. 

2-  Indepth  interviev»«  v»/ere  conducted  with  the  spinal  cord  injured  potlents  and  members  of  their 
families.  Specially  designed  Interview  schedules  and  standardized  instruments  were  ^sed  to 
gather  detailed  information  on  the  experiences  of  the  subjects  and  the  steps  involved  in  the 
process  of  social,  psychological,  and  vocational  adjustment  to  disability. 

3.  Psychosocial  outcome  measures  and  their  relationship  to  other  characteristics  of  the  spinal  cord 
injured  patients  were  developed  and  refJrTed. 

RNDINGS  TO  DATE 

1  The  initial  phases  of  the  project  hove  been  compieted,  with  1 28  subjectsand  66  significant  others 
'  having  been  interviewed.  The  extensive  data  have  been  edited,  coded,  and  most  analyses 

fini^ed. 

2  The  definition  of  psychological  adjustment  was  broadened  to  devise  a  composite  measure  of 
'  productive  activities  apart  from  employment  in  which  a  severely  disabled  person  might  engage. 

3.  A  harvdbook  for  rehabilitation  counselors  has  been  compiled. 

4.  A  handbook  for  spinal  cord  Injured  patients  to  assist  them  in  vocational  rehabilitation  is  in  pro- 
duction. 

APPUCABiUTY-  Since  rehabilitation  goals  tend  to  be  defined  in  vocational  terms,  llttieattentlori  has  been 
devoted  to  specifying  goals  for  people  who  need  rehabilitation  services  but  hove  me  or  no 
prospect  of  vocational  rehabilitation,  including  many  severely  disabled  spirial  cord  injured 
patients.  Specifically  designed  psychological  and  social,  as  well  as  vocational  objectives  will  aW 
infocusing  the  treatment  program  for  persons  with  spinal  cord  injuries.  Even  for  those  spinal  cord 
Injured  persons  who  ore  not  employable,  better  personal  adjustment  may  carry  economic 
rewards  in  terms  of  increased  self-core  and  lower  medical  costs. 

026  Voluntary  Control  of  Autonomic  Processes  Using  Biofeedbcclc  and 
Reinforcement  Procedures 

Principol  Investigator:  Alan  Roberts,  PhD. 

Status:  Continuing 

□oj^  January  1974-Oecember  1979 

Cost  Annual  $31^76  Projected  Total  $134,000 

^  RT  Annual  S24/«3fi  RT  %  of  Annual  Total  77% 

Annual  Report  Reference:  Pago  132.  R-53 

OBJECTIVES-  To  conduct  a  series  of  experiments  which  will  provide  answers  to  some  questions  concerning 
the  voluntary  control  of  autonomic  functions,  especially  skin  temperature,  dnd  the  applicabilitv  of 
autonomic  learning  to  the  clinical  treatment  of  disabling  disorders  associated  with  dysfunction  in 
peripheral  circulation, 

MerHODOLOGY:  Two  autonomic  reactivity  and  control  scales  ore  administered  to  subjects.  Selected 
subjects  ore  given  a  number  of  baseline  tests  of  autonomic  reactivity  and  control  in  the  laboratory^ 
Subjects  selected  from  the  second  group  are  further  trained  in  controlling  the  temperature  of 
their  fingertips.  The  data  from  the  individual  psychophysiological  screening  sessions  on  hand- 
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wamnlhig  are  artalyzed.  The  physiological  measures  are  subjected  to  ANOVA  comparisons  of  two 
groups  at  a  time.  The  physiological  measures  are  subjected  to  factor  analysis,  yielding  five  factors. 

FINDINGS  TO  DATE  A  cursory  inspection  of  the  data  on  the  10  subjects  who  hove  completed  afl  16 
training  sessions  suggests  that  subjects  in  the  high  variability  group  demonstrated  much  greater 
ability  to  control  skin  temperature. 

In  a  Double  Blind  Study  of  the  Effectiveness  of  Skin  Temperature  Self-4?egulatjon  As  a  Treatment  for 
Raynaud's  Disease.  36  patients  were  studied.  Group  1  was  trained  to  increase  finger  temperature; 
group  2  was  receiving  EMG  feedback  from  the  frontalis  muscle;  and  group  3  kept  records  of 
symptoms  at  home.  Data  is  being  analyzed  and  preliminaiy  results  indicate  that  no  significant 
differences  among  the  3  groups  are  evident  for  any  of  the  clinical  meosures  recorded. 

In  Specific  Autonomic  Learning  In  a  Portlolly  Paralyzed  Human  Subject  a  23-year-old.  mole, 
paraplegic  patient  was  taught  to  control  th©  skin  temperature  in  his  fingers  and  toes.  This 
patient  hod  intact  sensation  in  his  lower  limbs,  suggesting  that  sensation  may  be  an  important 
rr^edlotor  for  the  instrumental  leamir>g  of  IrKJependent  and  specific  visceral  responses.  At  least 
one  hunnon  subject  learned  to  voluntarily  control  a  highly  specific  autonomic  function  without 
medkation  from  striated  muscles  below  the  T12  spinal  cord  level. 

APPUCABJUTY:  As  a  treatment  technique  biofeedback  will  not  totally  supersede  any  of  the  current 
marvagement  systerins.  In  its  broadest  sense,  however.  It  is  bourKl  to  beconr^e  a  significont  tool  for 
practitlonefs  deoling  with  specific  problems  or  with  a  porticutar  aspect  of  rehabilitation.  Even  in 
those  instances  in  w/hich  the  patient  cannot  sustain  the  learning  from  clinic  into  his  or  her  daiiy 
life,  technologies  are  now  available  and  will  l^e  developed  to  provide  permanent  biofeedback 
aids  to  patients  thot  they  can  use  outside  of  the  clinic,  either  to  maintain  or  improve  their  levels 
of  performance.  Pertnaps  one  Cif  the  most  significant  advontages  of  biofeedback  training  to  the 
disabled  patient  is  that  giving  the  performance  information  directly  to  the  patient  allows  him  or 
her  to  assume  a  more  active  and  responsible  role  in  his  or  her  own  rehobilitation  process. 


027  Investigation  of  Decubitus  Ulcer  as  a  Manifestation  of  a  Psychosocial 
Problem 


OBJECTIVES: 

1 .  To  develop  a  meosurement  of  decubitus  ulcers  that  \AADuld  reflect  the  impact  of  their  occu  rence 
on  the  patient; 

2.  to  identify  those  psychosocial  factors  associated  with  the  occurrence  of  pressure  sores: 

3.  to  develop  a  new  program  for  training  patients  and  health  care  workers  in  the  prevention  of 
decubitus  ulcers. 

METHODOLOGY:  This  study  has  two  stages.  The  first  stage  attempted  to  delineate  those  psychosocial 
factors  that  would  predispose  an  individual  to  the  increased  probability  of  skin  ulceration.  Differ- 
ences on  three  psychosocial  measures  among  141  spinal  cord  injured,  both  inpatients  and 
outpatients,  were  examined  along  with  their  history  of  decubitus  ulcers  since  the  onset  of  their 
injury.  The  psychosocial  measures  used  were  the  Tennessee  Self  Concept  Scale,  a  seif-reporr 
measure  of  the  individual's  personal  satisfaction  with  his  life  activities,  and  a  measure  of  Individuai 
responsibility  in  skin  care.  Multiple  linear  regression  was  used  to  determine  those  factors  assoc:at- 
ed  with  the  variance  in  incidence  of  decubitus  ulcers. 

The  second  stage  will  utilize  the  information  gathered  from  stage  one  to  determine  the  direction, 
content  and  methods  of  a  new  education  program.  This  program  wiil  be  directed  at  health  care 


Annual  Report  Reference: 


Principal  Investlgotor: 


Status: 
Dotes: 
Cosh 


Thomas  Anderson,  M  J5. 
Continuing 

September  H975-Oecember  1979 

Annual  $6,556 
RT  Annuol  $5,001 

#18.  Page  152.  R-57 


Projected  Total  $49,000 
HT  %  of  Annual  Total  76% 
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workers  and  patients  to  decrease  decubitus  ulcer  Incidence. 

RNDINGS  TO  DATE: 
Stoae  1 

1 .  Individuals  who  had  lost  no  days  from  their  major  octtvity  in  the  past  2  years  showed  signiflcantly 
higher  levels  of  satisfaction  with  the  activities  of  life  and  responsibility  In  skin  care. 

2  In  individuals  who  had  problems  with  pressure  sores,  the  extent  of  the  pressure  sore  problem  was 
related  to  level  of  injury,  help  in  skin  care,  sattfaction  with  activities  of  life,  responsibility  in  skin  care, 
end  self  esteem. 

Staoe  2 

The  education  program,  emphasizing  personal  responsibility  in  skin  care,  is  being  worked  out  with 
the  nursing  staff. 

APPUCABIUTY:  The  isokjtlon  of  some  psychosocial  aspects  of  decubitus  ulcer  incidence  will  aid  in  signal- 
ing conditions  which  could  predispose  a  patient  to  the  development  of  pressure  sores.  Physicians, 
EJV/R  courTSolocs.  patients  and  their  families  con  watch  for  and  use  these  signals. 

The  developrDent  of  new  programs  for  teaching  skin  care  hopefully  will  lov/er  the  InciderTce  of 
decubitus  ulcers  and  tineir  cost. 


028  FollowHJp  Study  of  Patients  Treated  in  the  Pain  Treatment  Program, 
Ptiysical  iS^edicine  and  Retiabilitation  Service.  University  of  Minnesota 
Hospitals 

Principol  Investigator.  Alan  Roberts,  PhD. 

Status:  Continuing 

Datt:  September  1976-May  i980 

Cast  Annual  $43,814  Profected  Total  $98,000 

BT  Annual  $42,314  RT  %  of  Annual  Total  66% 

Annual  Report  Re«erwce:  #18,  Page  161 ,  R-63 

OBJECTIVES: 

1.  To  devise  a  questionnaire  to  collect  data  from  all  patients  evaluated  in  the  pain  clinic; 

2.  to  administer  the  questionnaire  and  the  MMPI  to  these  patients  and  their  spouses  1 2  months  after 
discharge; 

3.  to  interview  these  patients  regarding  their  experience  with  the  Pain  Clinic  and/or  Pain  Treatment 
Program; 

4.  to  determine  the  effectiveness  of  the  Pain  Treatment  Program; 

5  to  determine  possible  improvements  in  evaluation,  selection,  and  treatment  procedures;  and 
6'  to  test  the  hypothesis  that  patients  freoted  in  the  Pain  Treatment  Program  will  show  greater 
'  activity,  more  paid  employment  or  other  appropriate  work,  less  drug  use,  and  less  use  of  health 
care  than  those  rejected  or  not  treated. 

METHODOLOGY-  A  thorough  review  of  the  current  literature  on  pain  research  will  be  conducted  and  the 
research  will  be  coordinated  with  other  pain  treatment  programs  (cf.  Projects  Roland  R^3, 
University  of  Washington)  in  order  to  enhance  the  use  of  current  knowledge,  ovoid  duplication 
and  coordinate  inteiviews  and  questionnaires  with  data  being  collected  at  other  treatment 
centers.  Approximately  30  patients  admitted  to  the  Pain  Treatment  Program,  30  patients  accept- 
ed but  not  admitted,  and  30  patients  rejected  for  freatment  will  be  evaluated  by  means  of  a 
questionnaire  and  on  interview  with  a  social  worker  or  psychologist  trained  in  the  evaluation  of 
chronic  pain  problems.  They  will  also  retake  the  MMPI.  Spouse  or  other  significant  person  in  their 
lives  will  be  evaluated  when  these  individuals  are  evaluated  as  part  of  the  initial  intake  assess- 
ment. 
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RNDINQS  TO  DATE:  Data  anatvsis  on  58  subjects  are  connplete.  The  following  criteria  are  used  to  detenmine 
whether  a  subject  is  functioning  adequately  at  follow-up:  ( 1 )  pain  does  not  prohibit  the  subjects 
from  performing  usual  tasks  In  their  chosen  roleri;  (2)  subjects  are  not  on  pain-related  compen- 
sation; (3)  subjects  have  had  no  pain-related  hospitalizations  or  surgeries  since  discharge  from 
the  Pain  Treatment  Program:  and  (4)  the  subjects  are  not  using  any  prescription  medications 
typically  used  for  pain-related  problems. 

Of  the  26  subjects  in  the  treated  group  20  (77%)  meet  these  criteria  and  are  considered  total 
treatment  successes.  Of  the  6  subjects  not  considered  total  treatment  successes.  4  (15%)  exhibit 
nnoderate  success,  and  only  2  (8%)  exhibit  absolutely  no  improvement  over  baseline. 

Subjects  treated  in  the  Pain  Treatment  Program  show  greater  activity  levels,  more  pain 
employment  or  other  appropriate  work  patterr^s,  less  drug  use.  and  less  use  of  the  health  care 
delivery  system  for  problems  related  to  pain  than  subjects  in  the  other  2  groups. 

APPUCAfllLJTY:  The  claims  of  a  high  rote  of  successful  treatment  In  behavior  modification  of  pain  pro- 
grams have  often  motivated  chronic  pain  patients  to  undertake  the  difficult  and  costly  Inpatient 
treatment  program-  Other  patients  severely  disabled  by  chronic  pain  are  not  being  referred  to 
pain  treatment  programs  of  this  type  because  success  rates  hove  not  been  cleariy  documented. 
Documentation  of  this  data  is  important  for  future  patients,  for  referring  physicians  and  for  those 
responsible  for  paying  the  costs  of  Inpatient  treatment  as  well  as  the  extremely  high  costs  of 
chronic  pain  not  successfully  treated.  Specific  factors  identified  as  indicating  potential  for  suc- 
cessful treatment  will  be  useful  to  physk^lans.  Insurance  companies,  vocational  rehabilitation 
personnel  and  workman's  compensation  programs  in  considering  the  recommending  and.fi- 
rxincing.of  such  treatment  for  their  patients  or  clients.  Identification  of  factors  predicting  unsuc- 
cessful treatment  will  also  significantly  reduce  costs. 


029  Funciional  Assessment  Invenfory  for  Rehabilitation  Evaluation  (fomnerly 
A  Functional  Limitation  Scale  for  Retiabilitation  Evaluation) 

Principal  Investigator:  Nancy  Crewe.  PhD, 

Status:  ConHnufng 

Dotes:  October  1977-September  1982 

Cost:  Annual  $65,694  Projected  Total  $^32,000 

RT  Annual  $52,258  RT  %  of  Annual  Total  80% 

Annual  Report  Heferencd:  #18.  Page  169,  R-67 

OBJECTIVES: 

1.  To  refine  rhe  preliminary  version  of  the  Functional  Assessment  Inventory  (FAI)  into  a  heipfui  tool  for 
rehabilitation  counselors; 

2.  To  determine  the  validity  of  the  scale  for  predicting  vocational  outcomes  with  disabled  persons: 

3.  To  evaluate  the  usefulness  of  the  FAI  In  classifying  severity  of  disability;  and 

4.  To  evaluate  fhe  effectiveness  of  the  FAI  for  grouping  patients  who  present  similar  rehabilitation 
problems. 

METHODOLOGY: 

1.  The  Pilot  phase  involves  Scale  expansion  and  reliability  testing.  The  following  aspects  of  the  scale 
will  be  examined:  potentially  critical  assets  that  may  find  the  Impact  of  functionoi  limitations; 
existing  coding  conventions;  preliminary  reliability  conventions  and  testing;  a  new  series  of 
interviews;  and  inter-rater  reliability  coefficients. 

2.  The  Validation  phase  will  involve  counselors  from  settingsotherthantheUniversity  of  Minnesota.  A 
large  number  of  subjects  will  be  located.  Training  programs  and  materiais  for  participating 
counselors  will  be  develooed.  Counselors  will  complete  the  FAI  on  30  clients  and  then  follow  up 
the  Clients  at  specified  inten/ais.  The  relationship  between  the  FAI  and  the  foMow-up  criterion  will 
be  investigated.  A  rrHCinual  on  the  FAI  will  be  developed. 
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HNDINGS  TO  DATE  Relkabillty  testing  has  been  completed,  a  provisional  inventory  was  published,  and 
field  testing  was  dane.  As  a  result  of  an  RSA-sponsored  study.  "State  of  the  Art  in  Functional  Limi- 
tations Measurement/'  the  investigators  ave  requested  an  extension  of  this  project  for  additfona) 
development  and  testing  of  the  Functional  Assessment  inventorv. 

APPUCABIUTY:  The  Functional  Assessment  inventory  should  provide  a  new  method  for  assessing  the 
impact  of  disability  on  v^ADrk  potential.  The  FAI.  if  successfuliy  validated,  could  also  aid  in  counselor 
training  and  in  pixsvision  of  vocational  rehabilitation  services  by  ensuring  attention  to  the  entire 
range  of  possible  client  problems. 


030  Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Reha- 
bilitation and  Maintenance  and  Changes  In  Quality  of  Life  (formerly 
A  Method  of  Measuring  some  Patient  Characteristics,  Goals,  Results, 
and  Costs  of  Medical  Rehabilitation) 

Principal  !nva««gator:  Frederic  J,  Kottke.  M  JD..  PtiD, 

Status:  Continuing 

Dotes:  October  i976-October  1981 

Cost-  Annual  $200^7  Prelected  Total  $292j00O 

m  Annual  $110^15  RT  %  of  Annual  Total  55% 

Annual  Report  Reference:  ^1S.  Page  176^  R^ 


OBJECnVES: 

1 .  To  document  gains  made  by  patients  on  a  general  rehiabilltation  service  as  a  result  of  participat- 
ing in  medical  rehabilitation  programs; 

2.  to  compare  goals  set  at  admission  ^Mfh  gains  nnade; 

3.  to  assess  ttie  functional  utility  of  gains; 

4.  to  measure  ttie  durability,  after  one  year,  of  gains  made  wt^ile  in  ttie  hospital: 

5.  to  assess  the  cost  of  achieving  rehobilitotlon  gains;  and 

6.  to  apply  the  method  of  measuring  patient  progress  to  a  large  number  of  general  rehabilitation 
patients. 

METHODOLOGY:  The  potient  description  forms  developed  in  R-45  have  been  used  to  ootain  data  on  1 50 
patients.  Data  is  stored  in  a  computer.  Methodology  is  being  developed  to  collect  annual  follow- 
up  data  on  patients  discharged  from  the  Rehabilitation  Center.  For  185  stroke  patients  followed 
after  discharge,  when  patients  and  families  were  adequately  trained  and  followed  up,  the  gains 
of  rehabilitation  were  maintained  until  supervening  additional  disabiiity  or  death  further  impaired 
performance. 


RNDINGS  TO  DATE  Work  has  ccntinued  on  objectives  1 .  2. 3  and  6.  Because  of  computer  problerris,  the 
data  is  being  transferred  to  a  larger  computer.  Levels  of  performance  are  indicated  by  intact 
(6);  limited  (4);  helper  (2);  and  null  (0).  Change  of  status  is  being  evaluated  and  recorded  on  a 
variety  of  r^'oblen^s* 


Af^PUCABIUTY:  Both  the  quality  and  outcomes  of  health  care  ore  scrutinized  by  this  oroject.  The  cost  of 
Social  Security  Disability  Insurance  in  supporting  the  disabled  is  enormous.  Only  through  reha- 
bilitation con  the  disobled  re-establish  self-sufficiency.  The  identification  of  techniques  of  ade- 
quate rehabilitation  will  be  of  benefit  to  both  the  patient  and  the  government  agency  that 
supports  the  cost  of  disobllity. 
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031  Investigation  of  the  Cause  and  Prevention  of  Ischemic  Ulcers 

Principal  Irwestigotor:  Robert  Patterson,  Ph^. 

Status:  Continuing 

Dates:  July  1977-October  1984 

Cost:  Annual  $55^2  Projected  Total  $185,000 

RT  Annual  $42^21  RT  %  of  Annual  Total  77% 

Annual  Report  Reference:  #18,  Page  187,  R-^9 

OBJECTMrS: 

1 .  To  obtain  continuous  recordings  for  periods  of  6  hours  of  the  pressure  and  temperatures  over  the 
ischial  tuberosities  and/or  posterior  surface  on  both  normal  end  spinal  cord  injured  persons. 

Z  to  correiote  the  pressure-time  patterns  of  patients  with  no  history  of  ischemic  ulcers  with  patients 
who  have  developed  ulcers:  and 

3.  to  estimate  the  frequerx:y  and  duration  of  push-ups  needed  to  prevent  ischemic  ulcers. 

METHODOuOGY:  Oata  will  be  recorded  on  a  small,  portable  four  channel  tape  recorder  (Medl  log)  able 
to  record  data  contfnuousfy  for  24  hours.  Snnall,  thin  pressure  transducers  will  be  used  to  record  the 
pressures  over  the  ischial  tuberosities.  A  UNC  digital  computer  will  reduce  the  data.  The  capillary 
pressure  of  32  mmHg  will  be  carefully  studied. 

RNDINGS  TO  DATE  Equipment  was  obtained,  calibrated,  and  five  types  of  pressure  trandsducers  were 
investigated.  Seven  paraplegics  have  been  studied. 

APPUCABILnY:  Data  on  the  frequency  and  duration  of  push-ups  or  shifts  in  the  position  that  splnai  cord 
injured  patients  must  do  to  prevent  the  development  of  ischemic  ulcers  would  greatly  aid  in  the 
creation  of  a  workable  program  to  prevent  ulcer  generation.  The  generation  of  ischemic  ulcers  is 
one  of  the  major  medical  problems  that  causes  repeated  hospitalization  and  loss  of  work  time  for 
spinal  cord  injured  potlents. 

032  Social  Skills  Training  for  Young  Adults  with  Cerebral  Palsy 

Principal  Investigator:  Jerry  Martin.  Ph.0. 

Status:  Continuing 

Dotes:  October  1977-June  1981 

Cost:  Annual  $10,875  Projected  Total  $33,000 

RT  Annual  $7^520  RT  %  of  Annual  Total  67% 

Annual  Report  Reference:  ^18,  Page  192,  R-71 

OBJECTIVES: 

1.  To  identify  social  situations  that  commonly  elicit  maladjustive  social  behavior  from  young  adults 
with  cerebral  polsy; 

2.  to  develop  a  training  program  to  deal  with  these  situations; 

3.  to  assess  the  generality  and  durability  of  the  social  skills  training  program;  and 

4.  to  assess  the  effect  of  the  program  on  work  or  program  suitability. 

METHODOLOGY:  An  Intensive  sun/ey  will  identify  problem  social  behaviors  in  young  adults  with  cerebral 
palsy.  These  behaviors  will  be  compiled  into  a  Problem  Situation  and  Behavior  List  that  will  form  The 
basis  for  the  social  skills  training  package.  Young  aduits  with  cerebral  polsy  ct  the  University  of 
Minnesota  Rehabilitation  Center  wiil  be  exposed  to  the  training  package  In  daily  individual 
sessions.  Reassessment  of  individuals  will  be  made  at  specific  intervals.  The  adaptability  of  the 
training  package  to  group  settings  will  be  assessed. 

RNDINGS  TO  DATE:  A  large  portion  of  this  year's  activity  was  devoted  to  rethinking  and  revising  the  project 
in  response  to  the  feedbock  provided  by  the  Peer  Review  Site  Visit.  1977.  The  first  portion  of  the 
extensive  sun/ey  to  identify  problem  social  behaviors  has  been  completed.  Small  group  iraining 
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sessions  are  currenttv  underway. 

APPUCABJUTY-  Personalify  and  social  adjustive  problems  in  adults  with  cerebral  palsy  have  been  major 
^terr^nl^^employment  and  job  success.  Only  when  social-odjustive  bamers  are  removed  w.ll 
the  true  potential  of  these  individuals  be  known. 

033  Energy  Cost.  Blood  Pressure  arKi  Heart  Rate  Studies  During  Sexual  In^^ 

Principal  InveslSgcrton  Joaoph  Bohion.  MD^  Ph^. 

Status:  Continuing 

Ooj^  October  1977-Soptombef  1981 

Annuo!  $32^45  Profocted  Total  $75^0 

ta  Annual  $26^2  RT  %  o<  Annual  Total  81% 

Annual  Report  Reference:  *ia.  Page  202,  R-72 

OBJECTIVE  To  determine  the  energy  cost  during  sexual  intercourse  by  measurir^g  heart  rote  and  blood 
pressure  in  nomrKal  and  coronary  subjects  during  sexual  activity. 

MEHHODOLOGY:  Ten  volunteer  married  couples  will  be  thoroughly  examined  and  exercise  tested  Each 
Souptewil  hove  an  Intercourse  session  with  all  electrodes  in  place  but  r>ot  recording^^  Dunng 
nSSi^on  and  inn^course  sessions  varioos  parameters  will  l^SQ^^^^^^If'y 
Couples  will  record  blood  pressure  and  heart  rote  during  intercourse  at  home  with  portable  Er,G 
recorders  and  automaic  blood  pressure  recorders. 

RNDlNGS TO  DATE  This  research  project  has  been  delayed  because  of  thedecril.  ^^^^it^^'^rl 
imyestiaator  and  problems  in  obtaining  monitoring  equipment.  Data  has  been  coiiectea  on 
^1 S?,^ phySglcal  variables  d  Jring  masturbation.  Recruitment  of  couples  .s  .n  progress. 

APPUCASIUTY-  Obtaining  inforrrxation  on  the  energy  cost  and  hemodynamtes  of  sexual 

tSlo  exit  HTvoc^  infarction  patients  to  save  their  physical  and  emotional  hoaith^s  weM 
^  ny^m^^^ond  futures.  Patients  who  can  return  to  a  premorbid  sexual  level  will  be  more 
Si^^cSnX^aJle.  perform  their  reconditioning  programs  more  willingly,  and  return  to  the.r  jobs 
faster. 

034  Radiographic  Study  of  ttie  Restriction  of  Spinal  Mobility  Using  Thora- 
columbosacral  Orthoses 

Principal  Investtgaton  Seth  Rosenboum.  M 15. 

Status:  Continuing 

natw  October  1977-June  1980 

Annual  $11  ;i15  Projected  Total  $11 ,970 

Cost:  ^  ATinuai  $1 274  RT  %  of  Annual  Total  1 1% 

Annual  Report  Reference:  **18.  Page  206.  R-74 

OBJECTIVES: 

1 .  To  study  the  effectiveness  of  three  commonly  used  TLS  orthoses  on  the  range  of  motion  of  TLS  spine 
in  saggitol  plane  using  roentgenographic  method;  and 

2.  to  compare  clinical  methods  of  assessing  range  of  motion  of  back  using  radiographic  data. 

N-iPTwnnni  ogy-  Ten  healthy  adult  moles  will  be  assessed  clinically  for  range  of  motion  of  the  back  and 
^c^^Tn  neu^^mc^cfmum  flexion,  and  extension  positions.  They  will  then  be  fitted  with  each  of 
m?S^  o^^^s.  The  iateral  standing  spine  films  will  be  repeated  and  the  .nter-vertebra  motion 
w^nb^  calculated.  Radiographic  data  will  be  used  to  compare  cl.n.col  measurements. 
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HNDINGS  TO  DATE  All  dote  hove  been  collected.  The  analysis  is  in  progress.  No  information  has  been 
published  to  dote. 

APPUCABIUTY:  An  understanding  of  what  a  porticuiar  TLS  orthoses  can  and  cannot  do  is  very  innportant 
when  prescribing  this  expensive  apparatus.  The  data  from  this  study  will  be  valuable  in  proper 
brace  prescription  which  will  lead  to  eoriy  mobilization  and  rapid  rehabilitation  of  patients  with 
back  disabilities. 


035  Comparison  of  Delta  9-TetTahydrocannabinol  and  Valium's  Effect  on 
Spasticity  of  the  Spinal  Cord  Injured  Patient 


Prtncipol  Investigator:  Ronald  Boteman*  D.O. 

Status:  New 

DafM  September  1978-September  1980 

Cost:  Annual  $14,112  Protected  Total  $22466 

RT  Annual  $8/166  RT  %  of  Annual  Total  60% 

Armual  Report  Reference:  ^18,  Page  21 1 .  R*77 


OBJECTIVES: 

1 .  To  compare  +he  effect  of  valium  end  de)ta-9-THC  on  spasticity  in  the  spinal  cord  injured  fDotient: 

2.  To  determine  any  adverse  effect  on  the  cardiovascuiar  system  in  the  spinal  cord  injured  patient 
especially  blood  pressure  and  heart  rate; 

3.  To  compare  the  dose  of  valium  and  delta-9-THC  needed  to  effect  spasticity.  Coordination,  judg- 
ment rr>otor  planning,  attention  span,  and  reaction  time  will  be  studied. 


METHODOLOGY:  Ten  spinal  cord  injured  male  voiunteefs  with  complete  spinal  cord  lesions  and  spasticity 
in  the  lower  extremities  will  be  evaluated  by  physical  examination,  quantitative  assessment  of 
spasticity,  and  psychological  evaiuation.  Each  subject  will  receive  one  unknown  medication 
orally  on  different  days.  The  five  different  medications  will  be  randomly  coded  and  placed  in 
opaque  capsules  prior  to  distribution  to  the  subjects.  Each  subject  will  be  tested  by  a  totai  of  five 
trials,  and  eoch  test  period  will  be  separated  by  at  leost  72  hours.  The  doses  of  valium  and  deita-9- 
THC  wiii  be  5  mg  per  square  merer  of  boay  surface  per  dose  and  1 0  mg  per  square  merer  of  body 
surface  per  dose.  After  the  subjecf  s  degree  of  spasticity  is  evaluated,  there  will  be  a  45-mir>ute 
period  of  psychological  testing.  The  subject's  blood  pressure  heart  rote,  changes  in  conjunctiva, 
and  nnood  wiil  be  recorded  throughout  the  testing  period.  Blooci  sompleswiilbedrawn  before  the 
medication,  at  1  hour,  2  hours,  and  3  hours  postingesrion. 


FINDINGS  TO  DATE:  Ten  mole  spinal  cord  injured  potients  with  spasticity  in  their  lower extremrhes  completed 
a  double-blind  study  with  vaiium,  delta-9-THC,  end  placebo.  There  were  no  adverse  reactions 
during  this  study.  The  subjects'  blood  pressure  and  heart-  rote  remained  stable  throughout  the 
study. 

Data  are  being  analyzed  for  these  drugs'  effect  on  spar.Mcity,  coordinorion,  judgment,  motor 
planning,  attention  span,  and  reaction  rime. 


APPLICABILITY:  The  findings  of  this  research  project  will  begin  to  assess  the  effect  of  marijuana  on  soasticily 
in  the  spinal  cord  injured  group  of  patients.  The  findings  will  heip  assess  the  effect  of  marijuoria  on 
the  central  nervous  system. 
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036  Efficiency  of  Bicycle  Exercise 

Prineipai  Investlgoton  Robert  Patterson,  PhD. 

Statue 

qqI^  September  1978-March  1980 

*  Annual  $33^1 7  Projected  TotaJ  ^  000 

CT  Annual  $25^  HT  %  of  Annual  Total  77% 

Annual  Report  Reference:  Pago  215.  R-78 

OBJECTIVES:  To  determine  how  the  amount  of  stored  energy,  pedalling  speed,  and  experience  offectthe 

efflciency  of  bicycle  exercise. 
luPTwnnOLOGV-  A  Quinton  Model  Q1870  bicycle  ergorrteter  will  be  used  in  the  experiment.  The  subjects 
at  vS^us^^^        pedalling  rotes  between  50  to  100  RPM:  the  workload  will  be  voned 
tel^^75^^2arwatts;^d  ealh  work  load  and  pedalling  rote  will  be  maintained  for  six 
S^^^D^i^the  e^eS  period,  breattvby-breath  oxygen  uptake.  CO2  productioa  minute 
CS^Son        ttdal  oxygen  and  carbon  dioxide  percentages,  respiratory  exchange  rott^.  and 
JS«r^rate  wISbe  m^^     using  a  mass  spectrometer  system  devekaped  in  the  department  A 
«^e<SSrai,^ofttSdifficultvSf  the  work  load  will  be  made  by  the  subjecton  a  scale  of  1  to  10^ 
At  S^e  i/b^  who  ore  not  competitive  or  long<listance  riders  <aid  ^f^^P^^yf, 
btoS^  win  be  used  for  subjects.  An  estlrrx^te  of  the  maximum  oxygen  uptai<e  w^ilbe  mode 
^  ^b^^ing  a  progteively  increasing  stresstest.  Outdoor  tesl^  on  a  track  will  be  performed 
at  the  same  pedalling  rates  as  were  used  for  the  indoor  portion  of  the  study. 
aMoiMT-tiTn  HATP-  Theoriainalf^wheeiweightof20poundsontheQuintonbicycleergorTieterwasrT>odi- 
RNDir4GSTO  DAm  Tje <Sd  a  heavy  (80  pound)  flywheel,  ^e  ^^^^^^J^ 
c^sS^  me  SndSm  to  ^!!at4  inan  uncontrolled  manner.  The  control  was  ^e^.^^'Q'^^^^ 
ISdStuSSto  m^ure  the  reaction  force  of  the  load  controlling  generator.  Th,s  replaced  the 
pendulum  position  as  a  control  signal. 
APPUCABIUTY-  If  the  results  of  this  study  suggest  that  a  different  design  bicyclejsrgomelw  would  result 
^amoremteosant  exercise  period, 
In  ^<5Jto!fs?aSac  rehobilit<5lon  programs,  as  well  as  to  manufacturers  and  other  rehob.Utat.on 

institutions 

037  Enerov  Cost  of  Ambulation  with  Assistive  Devices  (formerly  Energy  Cost 
of  L<^omotion-Ambuiatlon  witti  Prosthetic  or  Assistive  Devices) 

Principal  InvesHgator:  Steven  Hsher,  MJ5. 


Status: 


New 


Qot^  October  1978-October  1981 

Annual  S65.699  Projected  Total  $^^8/^0 

„  Annual  $50,899  RT  %  of  Annual  Total  77% 

Annual  Report  Refererwe:  *18,  Page  219.  R-79 

OBJECTIVES-  Data  will  be  obtained  on  the  energy  consumption  and  cardiovascular  stress  of  ambulating 
with  various  assistive  devices  on  level  ground,  up  a  hill,  and  on  stairs. 

MRVKDOOLOGY-  In  ail  the  investigations,  patient  oxygen  consumption  will  be  measured  with  a"  ^xylog. 
a  portable  oxygen  and  ventilatory  analyzer  that  can  be  easily  carried  in  a  backpack.  A  four 
chS?mel  mSS  tape  recorder  will  be  used  tocollect02and  heart  rotedoto.  Gos  samples  of  the 
i^W^aS^^^iecteci  in  meterological  balloons  and  analyzed  to  determine  the  respirator/ 
SSw  ^e  respiratory  quotient  value  wilt  be  used  to  correct  the  minute  oxygen  consumption 
3^?eS3ned%Te  Oxyki.  Moxirrval  upper  and  lower  extremity  stress  tests  will  be  done  on  each 
IbSS  5afo^  and  aS  crutch  orribulation.  Development  of  methodology  to  study  the 
WnifSlog^  dfcr^^tch  walking  will  be  developed  using  on  interrupted  light  photography 
approach. 

RNDINOS  TO  DATE  Analysis  of  the  initial  data  shows  that  the  cordiovascutar  s^ess  ^^^J'^J^'^j^? 
"'^'^"^jj^high  and  that  patients  with  cardiopulmonary  disease  may  not  be  expected  to  perform  at 


University  of  Minnesota 


the  rate  of  speed  initlc!«y  estimated.  In  fact  for  some  patients  with  cardiovascular  disease,  crutch 
walking  would  not  be  recommended  because  of  the  high  resultant  heart  rates.  Stair  climbing 
seems  to  be  especially  taxing  from  a  cordiopulmorKary  viewpoint. 

APPUCABlLnY:  The  data  will  have  immediate  and  direct  oppiicotton  in  the  selection  and  prescription  of 
proper  assistive  devices.  Additiorxilly,  the  information  will  be  used  in  deciding  feasibility  of 
ambulation  versus  wheelchair  locomotion. 

038  Poileus  Maze  Performance  and  ImpulslvHy  In  Stroke  Rehabilitation  Patients 

Principal  Investlgcrton  Sondro  Weiss,  MA 

Status:  New 

Dotes:  October  1978-June  1980 

Cost:  Anmioi  $14,092  Projected  Total  $27,000 

OT  Annual  $1 1 .986  tUXot  Annual  Total  85% 

Annual  Report  Reference:  #18,  Page  224,  R-80 

OBJECTIVES: 

1.  To  assess  and  remediate  the  impulsh/itv  among  odult  rehabilitation  patients  with  acquired  brain 
damage; 

Z  To  gather  data  toward  validation  of  the  Poftetis  Maze  Test  asa  procedure  for  assessing  Impuisivity 
and  unreliability  in  practlcai  iiving  situations, 

METHODOLOGY:  This  is  o  retrospective  onoiysis  of  results  of  psychological  assessment  of  stroke  patients 
admitted  to  Sister  Kenny  Institute  for  rehabiiitation  prior  to  1977.  The  records  of  one  hundred 
potfents.  50  diagnosed  as  right  hemiplegic.  and  50  diagnosed  as  left  hemipiegic  wili  be  reviewed. 
These  records  include  Porteus  Maze  Test  scores.  Wechsier  Adult  Intelligence  Scale  full  Scale 
Intelligence  Quotients.  Verbal  Intelligence  Quotients,  and  Performance  Intelligence  quotients. 
Crtrerio  for  rating  impuisivity  from  the  medical  recordswillbedetermined  and  a  scale  developed. 
In  addition  to  stroke  subjects,  o  group  of  30  to  50  subjects  will  be  tested  for  use  as  a  normal 
comparison  group,  Thedata  will  be  analyzed,  and  a  comparison  will  be  mode  ( 1 )  betv/een  stroke 
patients  and  controls,  (2)  between  left  and  right  hemipiegics.  and  (3)  annong  admission  scores, 
discharge  scores  and  follow-up  scores, 

flNDINGS  TO  DATE:  An  open-ended  questlonrvaire  was  sent  to  members  of  various  rehabilitation  disciplires 
oskir^g  tfiem  to  list  behaviors  which  would  be  labeled  "impulsive"  in  brain-darrKiged  adults.  The 
behaviors  identified  as  impulsive  by  the  members  were  tallied  and  grouped  and  tallied 
according  to  specific  areas  of  rehabilitation  training.  Procedures  for  rating  impuisivity  from 
Medical  Records  were  established.  Twenty  normot  comparison  subjects  have  completed  the 
Porteus  Mazes,  and  prellmincry  analysis  shows  a  Test  Age  mean  score  of  14.225  and  a  Stanaard 
Deviation  of  2.16. 

APPUCABIUTY:  This  study  and  its  results  will  form  a  baseline  for  the  current  use  of  the  Porteus  Mazes  in  assess- 
ment of  stroke  individuals  and  will  provide  a  better  estimate  of  Porteus  Maze  scores  to  be 
expected  from  a  nonbrain-damaged  older  population. 


039  Percepfual  and  Judgment  Facfors  in  Rehabilitation  of  Hemipiegic  Patients 


Prtncipat  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  RefererK:e: 


Sondro  Weiss,  Mj\. 
New 

October  i978«September  i980 

Annual  $14,000 
RT  Annuol  $13^79 

#18.  Page  231.  fMi 


Projected  Total  $29,300 
RT  %  of  Annual  Total  95% 


OBJECTIVES:  To  develop  a  systematic  program  of  perceptual  retraining  and  training  of  impulse  control  in 
left  hemipiegics. 


UniversilY  of  Minnesota 


MeHODOLOGY:  There  will  bemree-stagestomisstudv.  Thefirst  stage  invoivesmedefi^^^ 
SndtiSaSSr^ntoftheirpr^ 

Sponses  will  be  recorded,  and  treatment  effects  will  be  assessed  and  analyzed.  The  third  stage 
will  assess  persistence  of  treatment  effects^ 

The  subjects  will  be  50  consecutive  patients  admitted  to  Sister  Kenny  Institute  who  hove  left 
hSnl^S^a^  the  result  of  a  cerebrovascular  accident.  Patier^ts  with  complicating  medtcal 
piobiems  or  psychiatric  disorders  wilt  be  excluded  from  the  study. 

BNniNGS  TO  DATE  A  batten/  of  psychological  tests  that  assess  visual  perceptual  organization,  impulse 
''''''''^iS^LlSe^g^f^d^S^ning^bi.^^  hove  been  selected.  ^« '"-^.^.^S^^^^^ 

activities  of  daily  living  and  designed  measures  of  performance  of  these  actn^ities.  The  stoms 
&Sle  wni  be  used  to  rat%  competence  in  mobility,  transfers  from  wheelchairs  and  hght 

hSaiSrSSng  scales  were  also  developed  to  assess  those  aspects  of  performance  of  a  transfer 

SSXht  l^gi^l  w^^^  staff  members'iSel  are  most  affected  by  problems  of  .mpuls.v.W  and 

hemi-r>6glect. 

APP1  tCABIUTY-  This  study  will  generate  a  systematic  program  of  perceptual  retroining  a^d  training  of 
^^se^Snl^Tt^^^        be  adopted  by  other  rehabilitation  facilities.  Success  in  this  program 
SSlil^nS  the  indMdual's  ability  to  return  to  independent  living  upon  discharge  from  the 
hospital. 

040  Pilot  Study:  Training  Patient  Responsibility  in  Selected  Areas  of  Self  Care 

Principal  Investigator  Thomas  Anderson,  Mi3. 


Status: 


New 


qqj^  September  1978-June  1984 

Annual  $14  A40  Projected  Total  $73,500 

m  Annual  $10,871  RT  %  o<  Annual  Total  75% 

Anruial  Report  Reference:  *18,  Page  240,  R-82 

OBJECnVB:  To  develop  a  pfogtam  for  developing  responsible  self-management  in  spinal  cord  injured  persona 

.  ._j-.p^,  There  will  be  three  stages  to  this  stuoy.  in  the  firsr  stage,  we  wiil  Identify  the  specific 
SS^orsI^S^re  neles^  for  Maintenance  in  selected  areas  of  self  core  develop  -nsjumer^ 
to  rSSSre  the  perforrrvance  of  these  behaviors  by  the  subject,  and  test  a  group  of  contra^ 
Sb^^ulng^^^Shuments.  in  the  second  stage,  we  will  train  responsible  behavior,  record 
SS^c^  S?d  c^iieVS/  of  behaviors,  and  analyze  treatment  effects.  In  the  third  stage,  we  w>ll 
assess  the  persistence  of  treatment  effects. 

HNDiNGS  TO  DATE  The  past  year's  activities  have  concentrated  on  one  of  the  self  care  areas order  to 
RNDINGSTO  DATE  The^  y^  of  this  project  easier  to  manage  and  control.  This  V^^^ '^'^^^^^  ^^^f^ 
S^^Mrt^devetopment  of  tl^e  skin  core  education  program.  (2)  the 
SSjecivef  f or  sWn  core,  and  (3)  the  delineation  of  the  general  program  for  responsibility  training. 

APPUCABIUTY-  The  findings  from  the  first  stage  will  form  the  structure  for  the  training  stage  jheproyam 
to  train  reTponslbHity  in  selected  areas  of  self  care  can  demonstrate  on  increase  in  independence 
andles^Sbilitv  and  a  decrease  in  the  related  medical  problems,  then  this  program  would  be 
expanded  to  include  more  areas  of  self  care  and  more  patients. 
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041  Behavior  Modification:  A  Problem-Oriented,  Learning-Based,  Research 
Strategy  for  Rehabiiltation 

Principal  Investigolon  Jerry  Martin.  PhD. 

Status:  Transferred  to       and  R-a2 

Dates:  October  '1976-JunG  1979 

Cosh  Annual  Not  Applicable  Projected  Total  Not  Applicable 

RT  Annual  Not  Applicable  RT%  of  Annual  Total  Not  Applicable 

Annual  Report  Reference:  #18,  Page  256,  R-62 


OBJECTIVES: 

1.  To  demonstrate  the  applicability  of  behavior  modification  procedures  to  the  improvement  of 
rrotor  functioning  of  medical  rehabilitation  patients  in  physical  and  occupational  therapy; 

2.  to  determine  whether  rehabilitation  therapists  can  leam  to  geneix^te  treatment  programs  based 
on  o  behavior  analysis  or  precision  teaching  model; 

3.  to  focus  upon  the  adolescent  medical  rehabilitation  pxDpukation  so  that  program  effectiveness 
may  be  reflected  In  vocational  outcorries;  and 

4.  to  evaluate  the  long-term  effecttuerkess  of  behavior  modification  on  severely  handicap>ped  medi- 
cal rehabilitation  patients  through  reassessment  in  outpatient  foliow-up  clinics. 


METHODOLOGY:  Severely  handicapped  adolescents  with  cerebral  palsy,  closed  head  injuries,  and 
spirnal  cord  injuries  who  are  hospitalized  for  medical  rehabilitation  will  be  included  in  this  study. 
Behavior  modification  will  be  applied  as  an  adjunct  In  the  treatment  of  specific  motor  functioning 
problems.  Short  term  effectiveness  will  be  evaluated  in  outpatient  follow-up  clinics. 


RNDINGS  TO  DATE:  A  critical  review  of  the  literature  has  been  completed.  The  data  collected  indicoted 
that  behavior  modification  is  useful  in  rehabilitation  settings,  but  problems  occur  when  potients 
leave  thot  setting. 


APPUCABILITY:  The  use  of  behavior  modification  in  rehabilitation  has  been  limited  to  a  very  narrow  range 
of  problems.  Thus,  it  is  not  widely  used  in  comparison  to  its  applications  elsewhere.  Demonstration 
of  behavior  modification  effectiveness  over  a  brood  spectrum  of  motor  behaviors  in  the  severely 
handicapped  should  stimulate  other  facilities  to  use  these  techniques  for  problems  other  than 
management  of  patient  misbehavior. 


University  of  Washington  (RT-3) 
Medical  Rehabilitation  Research  and  Training  Center 


CORE  AREAS 
Bfoengineering 

Biophysics:  The  bioeffects  of  nonionizing  radiation  (eleclromagnetic,  high 
frequency  current  acoustic  wove  propagation,  radiant  arKi  conductive  heat) 
resulting  In  improved  desigris  of  therapeutic  applicators  In  the  various  modaiities  for 
safer  and  more  effective  use.  The  basic  rationale  for  the  use  of  specific  methods  to 
heat  specific  human  structures  Is  described.  National  and  international  standards 
for  safety  and  efficacy  are  also  discussed. 
Biomechanics:  Detailed  theoretical  and  actual  study  of  lower  extremity 
biomechanics.  The  quantification  of  force  Interactions  between  limbs  and  orthoses 
has  resulted  in  the  more  precise  fitting  of  orthotic  design  to  patient  need.  Analyses  of 
commercially-available  and  experimental  orthoses  continue  to  be  made. 
Engineering  Applied  to  Clinical  Problems:  The  development  and  evaluation  of 
adaptive  aids  through  human  factors  engineering  to  contribute  to  improved 

clinical  service. 

Behavioral  Sciences 

Research  predominantly  centered  around  Itie  introduction  of 
ieomlng-based  behavior  nnodiflcatlon  strategies  to  iToditional  rehabilitation  by 
increasing  self  care  skills  in  the  physically  disabled  and  decreasing  the  impact  of 
chronic  pain.  Wori<  is  focused  on  those  items  which  might  be  predictors  for  success 
or  failure  in  a  contingency  management  program.  Biofeedback  represents  another 
more  specialized  technological  application  of  learning-based  strategies  to  be 
examined.  Additionally,  different  treatment  methods  in  speech  and 
communication  will  be  reviewed  for  their  effectiveness. 

Neurophysiology 

Elevating  the  knowledge  of  neuromuscular  electrodiagnosis  and  discoveries  of 
animai  models  for  various  human  crippling  disorders. 

Muscle  Physiology 

Maximizing  positive  functions  of  normal  or  diseased  muscle  and  minimizing 
secondaiy  disabilities' resulting  from  damaged  or  impaired  muscle. 

Health  Core  Delivery 

A  series  of  projects  related  to  the  improvement  of  efficiency  and  quality  of  health 
care,  whether  through  the  expansion  of  training  to  meet  demand  or  the  study  of  the 
cost-benefits  of  rehabilitation  outcomes  of  certain  categorical  diseases. 

Multiple  Sclerosis 

Activities  designed  to  improve  the  rehabilitation  of  disabled 
individuals  with  multiple  sclerosis  through  research  into  major  problems 
such  as  dysfunction  of  the  urinar/  bladder,  psychological  dysfunction, 
speech  and  communication  dysfunction,  and  weakness;  to  assess  the 
actual  reasons  why  MS  patients  do  not  wortc  and  identify  comprehensive 
rehabiiitation  needs;  and  to  promote  and  provide  better  diagnostic 
Q  and  prognostic  specificity  for  this  disability  group, 
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Justus  F,  Lehmann,  M.D„  Director 
Universrfy  of  Washington  Medical 
Rehabilitation  Research  and  Training  Center 
CC  814  RJ.30 
Seattle.  Washington.  98195 


COMPLETED  ACCESSION  NO. 

Functional  Distinction  BetsA/een  Neural  Systems  Involved  in  the 

Disabilities  of  Parkinson's  Diseose  (Anderson.  M,E.,  Ph,D,)  042 

Respiratory  Function  of  Quadriplegic  Individuals:  Influenced  by 

Glossopharyngeal  Breathing  Training  and  Periodic  Long-Term 

Follow  Up  (Bemi,  R,,  R,N..  .M,N.)  043 

Determination  of  Basal  Ganglia  Influences  on  Other  CNS  Motor 
Systems:  Development  of  a  Model  in  Which  Therapeutic 

Procedures  Can  Be  Tested  (Anderson.  M.E.  Ph.D,)  044 

Evaluation  of  a  Circularty  Polarized  MIcroNArave  Diathermy  Applicator 

(Lehmann.  J.R,  M.D.)  045 

Development  of  New  Phantom  Material  for  Testing  Diathermy 

Applicators  (Lehmann.  J.F,  M.D.)  046 

ComiDarison  of  Methods  to  Reduce  Shear  and  Displacement  in  the  Use 

of  a  Reclining  Wheelchair  (Warren.  C.G..  MPAv.)   047 

Quantification  of  Non-Vocal  Communication  Performance 

(Beukelman.  D.R..  Ph.D.)  048 

Electromyographic  Analysis  of  Postural  Adjustment  During  Movement 

of  the  Upper  Extremities  (Anderson.  M.E..  Ph.D.)  049 

Determining  the  Incidence  of  Carpal  Tunnel  Syndrome  Uremic 

Patients  on  Renal  Dialysis  (Halter.  S..  M,D.)  050 

CONTINUING 

Program  on  the  Quantitation  of  the  Effects  of  Electromagnetic  Energy 

on  Human  Tissue  (Guy.  AW..  Ph.D.;  Chou,  C.K„  Ph,D,;  Horita.  A.  Ph.D.)  051 

Mechanism  and  Treotnnent  of  Muscle  Contracture  in  Disabling 

Diseases— 3.  Scleus  immobilization  Contracture  in  the  Baboon 

(Stolov.  W,C.,  M.D.)  052 

Control  of  Spasticity  with  EMG  Biofeedback  in  the  Jncomplete  Spinal 

Cord  Injured  Patient  (Steger  J.C.,  Ph.D.)  053 

Rehabtiitation  Indicators:  A  Method  for  Enhancing  Accountability 

(RDrdyce,  W.E..  Ph.D.)  054 

NEW 

Quadriceps  Pacing.  Phase  III:  Relative  Effects  of  Dynamic  and  Static 

Exercise  Programs  on  Maximal  Isometric  Strength  and  Motor  Unit 

Synchrony  (DeLateur.  BJ..  M.D.)  055 

Modification  of  Speech  Patterns  of  Normal  and  Dysarthria  Speakers  as 

a  Function  of  Four  Rote  Control  Strategies  (Beukelman.  D  R  .  Ph  D/)  056 

Meosurement  of  Musculature  Blood  Flow  Induced  by  Microwave 

Diathermy  (Lehmann.  J.F.,  M.D.)  057 


61 


63 
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Quantification  of  Biomechanical  Function  of  Ankle-Foot  Orthoses  in 

Hemiplegia  (Lehmann,  J.F.,  M.D.)  

Investigation  of  Predictors  of  Change  or  Treatment  Progress  in 

Behaviorallv-Based  Treatment  Program  for  Selected  Coses  of 

Chronic  Pain  (Fordyce.  W.E..  Ph.D.)  

Relationships  Among  a  Set  of  Behavioral  Measures  of  Chronic  Pain 

(Fordyce.  W.E..  Ph.D.)  ^ 

Feedtx3Ck  Treatment  of  Haccid,  Spostic,  and  Ataxic  Dysarthric 

Speakers  (Beukelman.  D.i^..  Ph.D.)  

Interpersonal  and  Vocational  Consequences  of  Head  injury 

(O'Shaughnessy,  E.J.,  M.D.)  

RelotiorTship  of  Skin  Surface,  Subcutaneous  and  Deep  Tissue 

Temperature  on  Neive  Conduction  Velocity  in  Normal  Subjects 

(Hakar,  E,  M.D.)   

Special  Project  in  Multiple  Sclerosis  Rehabilitation  (Kraft,  G.H.,  M.D.)  

Evaluation  of  Low-Cervical,  Hlgh-Thoracic  Orthoses  (Lehmann,  J.F..  M.D.)  065 

Development  of  an  Engineering  Applications  Program  at  RT-3 

(Warren,  C.G..  M.P.A)  

Development  of  a  Clinical  Measurement  System  (Warren.  C.G..  M.P.A.)  067 

Effect  of  Vibratory  Information  Feedback  on  Head  Movements  of 

individuals  with  Traumatic  Brain  Injury  (Moore.  B.,  Ph.D.)  

A  Study  of  "mitd  Party  Payer  Response  to  Purchase  Request  of  Communication 

Augmentation  Equipment  (Beukelman,  D.R.,  Ph.D.)  ^° 

Computer  Analysis  of  Word  and  Phrase  'Vocabularies"  Used  by  Non-Vocal 

Adults  (Beukelman.  D.R..  Fn.D.)  

Adaptation  of  Microcomputer  as  Non-Vocal  Communication  Eauipment 

(Beukelman.  D.R..  Ph.D.)  

EMG  Needle  Electrode  Parameters 

A— Monopolar  Neeate  Eiecrrode  Paramerers,  with  end  without  SubjecT 

Usage 

B— Voluntary  Motor  Unit  Action  l=»otential  Analysis 
C— Single  Rber  Electromyography 

(Stolov.  W.C.,  M.D.)  

Neive  Conduction  Study  of  Ulnar  Neive  Compression  Syndrome  at  the 

Elbow  (Halar.  E..  M.D.)  

Influence  of  the  Basal  Ganglia  on  Different  Aspects  of  Motor 

Performance  (Anderson.  M.E,  Ph.D.)  

The  Temporal  Course  of  Reflex  Recovery  Following  Spinal  Transection 

in  Adult  Cats  (Uttle.  J.W..  M.D..  Ph.D.)  

Physiological  Characterization  of  Newly-identified  Afferent  Inputs  to 
the  G.obus'Pallidus:  A  Possible  Site  for  Therapeutic  Intervention 
in  Huntington's  Disease.  Parkinsonism,  and  Some  Forms  of 

Cerebral  Palsy  (Anderson.  M..  Ph.D.)  
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Motor  Point  Blocl<s  Phase  IV  (DeLoteur  BJ..  M.D.) 


077 


Psychological  Correlates  of  Traumatic  Head  Injury  and  Recovery  of 
Function  (Dikmen,  S.,  Ph.D.)  


 078 


Developnrtent  of  an  Assessnnent  Tool  for  Measuring  Sensorimotor 

Maturation,  Motor  PerforrrK^nce,  and  Management  Characteristics 
of  Persons  with  Cerebral  Palsy  and  Aged  Birth  To  Twenty-One  Years 
(McMillan.  J..  R.P.T..  M.S.)  


079 


Social.  Psychological  and  Intellectual  Functioning  in  T\a/o  Groups  of 
i^otients  with  Multiple  Sclerosis  (Brcckwoy,  J..  Ph.D.)  


080 


Effect  of  Exercise  in  Multiple  Sclerosis:  1.  Quantitative  Changes  in 
Strength  and  Endurance:  2.  Effects  on  Functional  Measures 
(DeLateur  B.J.,  M.D.)   


081 


Lifestyle  Changes  Secondary  to  Communication  Disorders  Among 
Irxjividuals  with  Multiple  Sclerosis  (Beukelman.  D.,  Ph.D.)  . . . 


082 


Telemietric  Method  of  Monitoring  Pathophysiological  Voiding 
(Bern!.  R.,  R.N.)  


083 


Prevention  of  Chronicity  in  Bacl<  Pain  (Fordyce.  W.E.  Ph.D.) 


084 


PfiOPOSEO 


Resolution  Rate  of  Muscular  Hematomas  with  Microwave  Diathermy 
Energy  Expenditure  of  \A/hee<chair  Ambulation 

Quantitative  and  Qualitative  Study  of  Subtalar  Joint  Motion  During  Stance  Phase  of  Walking 
Development  of  a  Wheelchair  Attachment  for  Long  Range  Ambulation 

Muscle  Tension  Versus  Pain:  An  In  Vivo  Examination  of  the  Temporal  Relationship  Betvs/een  Subjective  Pain 
and  Muscle  Activity 

Influence  of  Judge  Familiarity  with  the  Speaker  on  Dysarthria  Speech  Intelligibility  Scores 

Microcomputer-Based  Non-Vocal  Communication  Systems  with  Self-Organizing  Vocabularies 

Severe  Disabling  Polyneuritis  of  Unknown  Cause:  The  Development  of  a  Research  and  Treatment  Mocel 

Effect  of  Parachlorophenyl  Gamma  Aminobu^/ric  Acid  (Baciofen)  on  External  Urinary  Sphincter  Activity 
in  Spirral  Cord  Injured  Patients 

Development  of  a  Methodotogy  to  Determine  the  Origin  of  Bacteriuria  in  Chronically  Catheterized 
Patients 

Development  of  Training  Strategies  to  Teach  Compensation  for  Left  Side  Neglect 

Comparison  of  VIdeocassette  instruction  and  Lecture/Discussion/Demonstration  In  Teaching  Occupa- 
tiorx3i  Therapy  Evaluation  of  Hemiparesis  Secondary  to  CVA 

Southern  California  Postrotary  Nystagmus  Test:  Test-Retest  Reliability  for  Preschool  Children 

Cerebral  and  Spinal  Cord  Evoked  Potentials  in  Multiple  Sclerosis 

Value  of  Specific  Training  Activities  in  Increasing  Ambulation  Endurance  and  Balance  Skills  in  the  Elderly 
Muscle  Tension  Versus  Pain 
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042  Functional  Distinction  Between  Neurol  Systenns  involved  in  the  Disabilities 
of  Parkinson's  Diseose 


Piincipai  Investigcrtor: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Morjorie  E.  Anderson.  Ph.D. 
Completed 

October  1976-January  1980 

Annual  $977 
RT  Annual  $977 

#18,  Page  392,  H-127 


Projected  Total  $26^^  1 
RT  %  of  Annual  Total  100% 


OBJECTIVES;  To  determine  ttie  tonic  firing  pattern  of  ontidromically-identified  nigro-striotol  and  nig- 
rothalomic  neurons  during  active  postural  stobiiitotfon  in  awake  monkeys.  The  hypothesis  is  that 
nigrothalamic  neurons  will  show  a  regular  tonic  firing  patfem  in  this  paradigm  and  that  nigrostriatal 
neurons  will  show  a  pattern  that  is  sutficientty  distinct  such  that  they  can  be  identified  on  the  basis  of 
this  pottem. 


METHODOLOGY:  Juvenile  nnonkeys  (M.mulatta  or  M.fascicularis)  will  be  troined  to  maintain  a  stable  head 
position.  In  which  a  light  beam  from  on  overt^ead  source  is  reflected  by  a  skulhmounted  dental 
mirror  Into  an  overt^ead  photo-detector  cell.  Maintenance  of  this  position  for  the  required  number 
of  seconds  results  in  delivery  of  an  applesauce  reward  from  a  tube  mounted  in  front  of  the  animal, 
and  colored  sigrKil  lights  and  presence  or  absence  of  a  tone  indicate  ''on"  vs.  *'off"  position  to  the 
animal.  The  animal's  food  Intake  outside  the  training  time  is  reduced  during  initial  training,  but  he  Is 
noi  allowed  to  go  below  80%  initial  body  weight  at  any  time,  and  after  initial  training,  is  fed  enough 
to  insure  a  normal  growth  rote  for  these  immature  animals. 

At  a  later  time,  using  a  technique  adopted  by  others  (D,  Bowden.  E.  Fetz)  at  the  Regional  Primate 
Center  and  satisfactorily  tried  by  us  in  one  preliminary  monkey,  stimulating  electrodes  can  be 
positioned  in  an  awake,  behaving  animal  during  recording  from  thestructure  understudy.  This  kind 
of  arrangement  will  be  used  to  allow  optimum  positioning  of  electrodes  for  antidromic  excitation 
of  thalamic-projecting  nigral  neurons  from  VAmc  and  VIjd.  and  of  nigrostriatal  fibers,  as  they 
course  dorsolaterally  in  the  vicinity  of  the  sub-ttialamic  nucleus  and  along  the  medical  border  of 
the  Internal  globus  pailidus. 

The  activrty  of  single  neurons  in  the  substantia  nigra  will  be  recorded  with  electroiytically- 
sharpened  tungsten  electrodes,  insulated  except  at  the  tips,  which  are  covered  with  electrolyti- 
cally  deposited  iron  particies  to  improve  recording  characteristics.  The  recording  electrode  is 
back-fed  into  a  sterile  hypodermic  cannula,  which  is  inserted  through  a  calibrated  R-O  adapter, 
penetrates  the  silastic  and  dura,  and  extends  to  a  position  approximately  5-8mm.  above  the 
substantia  nigra.  The  electrode  is  advanced  through  the  cannula  with  a  hydraulic  mic- 
romanipulator, and  the  tonic  activity  of  all  isolotable  units  expected  to  be  in  the  vicinity  of  the 
substantia  nigra  is  recorded.  Following  acquisition  of  data  during  1-2  minutes  of  stable,  on-target 
behavior,  a  unit  will  be  tested  for  antidromic  activation  from  each  of  the  stimulating  electrodes 
aescnbed  above.  Critena  for  anridromic  aciivotion  will  be: 

[1]    ability  to  respond  faithfully  to  each  stimulus  In  a  train  of  5  stimuli  delivered  at  500/sec. 

(2)  constant  latency,  using  just  supra-threstK>Id  stimulus  intensities,  and 

(3)  collision  with  "spontaneous"  action  potentials,  such  that  failures  wilt  occur  if  the  time  between 
the  "sfDontoneous  '  potential  and  the  stimulus  is  less  than  the  evoked  potential  latency  plus  the 
refractory  p>eriod.  Threshold  stimulus  intensities  will  be  determined  for  eoch  electrode  and 
used  to  assess  the  probabilit/  of  stimulus  spread  to  the  other  {nigrothalamic  or  nigrostriatal) 
system. 

Amplified  neuronal  activity,  the  output  of  a  stimulus  intensity  monitor,  and  logic  pulses  indicating 
feeder  delivery  and  "on"  vs.  "off'  head  position  will  be  recorded  on  tape  with  an  Ampex  1800  L 
analog  record.  Small  electrolytic  lesions  and  deposits  of  the  plated  iron  particles  will  be  made  at 
known  electrode  tip  depths  relative  to  the  top  of  the  microdrive  adapter  in  several  tracks,  to  allow 
later  reconstruction  of  recording  positions  for  all  neurons. 

Following  experimental  procedures,  animals  will  be  anesthetized  deeply  with  sodium  pentobariDt- 
tal  and  perfused  with  saline  and  formalin.  The  Lorain  will  be  removed  and  fixed,  frozen  sections  will 
be  cut  and  stained  with  cresyl  violet  and  with  potassium  ferrocyanide  to  elicit  the  Prussian  blue 
reaction  with  the  deposited  tror  particles.  Recording  positions  will  be  reconstructed  by  reference 
to  identified  lesion-iron  mari<s  made  at  known  positions  and  mapped  on  a  standardized  set  of 
sections. 
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Firina  patterns  of  neurons  will  be  described  in  terms  of  interspike  inten/al  analysis  done  off-line  with 

taped  data  using  existing  programs  for  the  Honeywell  DDP  516  computer. 

This  study  will  require  2-4  monkeys,  depending  on  whether  or  not  data  can  be  collected  bilaterally. 

RNDINGS  TO  DATE-  Data  analysis  for  this  project  has  been  completed,  and  our  results,  obtained  in  the 
rrvsnkey  support  the  results  published  by  others  for  the  rat  and  indicate  that  substantia  nigra 
neurons' sending  axonal  projections  to  the  thalamus  as  shown  by  antidromic  activation,  hove 
hiah  frequency  tonic  discharge  patterns  similar  to  those  of  the  other  basal  ganglia  output 
n^rons  in  the  globus  pallidus.  This  discharge  pattern  is  quite  different  from  that  of  the 
dopaminergic  nigrostriatal  neurons  and  can  service  to  distinguish  them  in  experiments  designed 
to  test  their  functional  roles  and  pharacologicai  properties,  looth  of  which  are  importantto  unaer- 
stand  in  developing  effective  therapeutic  techniques. 

APPUCABIUTY:  Parkinsonian  patients  would  benefit  from  therapy  based  on  an  improved  understanding  of 
how  the  basal  oonglio  operate  in  assuring  appropriate  motor  control. 

043  Respiratory  Function  of  Quadriplegic  Individuals:  Influenced  by  Glos- 
sopharyngeal Breathing  Training  and  Periodic  Long-Term  Follow  Up 

Principal  InvosHgoton  Rosemarian  BemI,  KJ*^  MM. 

Status:  Completed 

Octtvaz  December  1976-february  1980 

Corf.  Annual  $9,700  Projected  Total  Not  Specified 

HT  Annual  $9,700  HT  %  of  Annual  Total  100% 

Annual  Report  Reference:  Page  298.  R-130 

OBJECTIVES:  ^  ^  ^ 

1  To  compare  assisted  (with  GPB)  and  unassisted  vital  capacity  measurements  generated  Py 
quadriplegic  patient  spinal  cord  injuries  at  C4-5,  C5-6  arvd  C6-7  respectively. 

2  To  compare  change  in  unassisted  vital  capacity  measurements  which  occur  as  one  group  of 
■   quadriplegk:  patients  receives  GPB  treatment  and  another  group  of  quadriplegic  patients  re- 
ceives no  treatment. 

3.  To  compare  assisted  and  unassisted  vital  capacity  measures  taken  during  long-term  follow-up. 

4.  To  descritse  personal  respiratory  maintenance  program  after  discharge. 

•  IVIETHODOLOGY'  All  subjects  included  in  this  study  were  classified  as  quaaripiegic  due  to  functionallv 
complete  cervical  lesions.  No  subject  with  known  respirator/  impairment  other  than  related  to 
auadriplegia  was  included.  Twenty  subjects  were  included  in  Group  1  (GPB  treatment)  and  20 
subjects  were  included  in  Group  2  (non-GPB  treatment).  Both  groups  were  matched  according 
to  sex  time  since  onset,  age,  and  height.  Quadriplegic  patients  included  m  the  control 
received  GPB  treatment  prior  to  their  release  from  the  hospital;  however,  the  initiation  of  their 
program  was  delayed  until  data  was  collected  for  the  present  study. 

GPB  treatment  was  delivered  once  daily  for  20  minutes  to  subjects  included  in  Group  1  •  Assisted 
vital  capacity  measurements  and  unassisted  vital  capacity  measurments  (the  maximurri 
measurement  during  three  trials)  were  taken  once  weekly  from  the  patients  in  the  treatment 
group  Unassisted  vital  capacity  measurements  were  taken  once  weekly  from  the  control  group. 
All  measurements  were  taken  in  the  supine  position,  since  data  collection  began  before  some  of 
the  subjects  were  able  to  sit.  Glossopharyngeal  breathing  treatment  was  terminated  for  subiects  in 
the  treatment  group  when  the  assisted  vital  capacity  measurment  did  not  improve  more  than  5Q 
cc  during  a  two-week  rime  period.  Data  was  c:oiificved  from  each  control  subject  during  a  time 
interval  equal  io  that  spent  by  his  or  her  mct-hsd  treatment  subject  in  the  glossopharyngeal 
breathing  treatment  program. 
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Following  discharge  from  the  rehabilitation  program,  assisted  and  unassisted  vital  capacity 
measurments  were  taken  at  three-month  intervals.  At  each  interval,  the  quadriplegic  person  was 
asked  to  answer  a  questionnaire  designed  to  explore  his  respiratory  maintenonce  program,  i.e., 
frequency  of  GPB  activity,  use  of  other  respiratory  maintenance  programs  or  devices,  frequency 
and  severity  of  upper  respiratory  infections.  The  followHjp  data  was  taken  by  a  registered  nurse 
trained  by  the  primary  treatment  staff  to  reliably  measure  (.95)  assisted  and  unassisted  vital 
capacity. 

Those  patients  in  the  study  population  who  continued  the  respiranon  maintenance  program  and 
thiose  who  failed  to  continue  the  program  were  followed  after  discharge  from  the  hospital. 

The  rehabilitation  nurse  obtained  respiratory  measurement  with  the  subjects  in  recumbent  and 
sitting  positions.  The  best  effort  the  patient  obtained  in  any  testing  series  was  the  value  used  for 
vital  capacity. 

The  mean  of  ten  consecutive  tidal  breaths  was  utilized  for  the  measurement  of  tidal  volume. 

The  study  population  was  classified  as  quadriplegic  due  to  spinal  cord  injuries  rendering  them  as 
complete  quadriplegics  at  C4-5,  C6-7,  and  with  no  kr^own  respiratory  impoirment  other 

than  thiat  related  to  their  quadriplegic. 

At  the  University  of  Washington  Hospital,  glossopharyngeal  breathing  techniques  are  taught  to 
quadriplegic  potients  by  the  speech  pathology  staff. 


Post-Training  Vital 

Pre-Tralning  Vital  Capacity  GIosso 

Subject  #                              Capacity  pharyngeal  Breathing 

1  1570  3020 

2  780  2050 

3  2590  4770 
C4-5                4                                          11(XI  1340 

5  1120  2190 

6  1150  2650 

7  1430  3040 


a  2840  3500 

9  1570  3640 

10  1940  3520 

C5-6               11  1795  3560 

12  2070  3560 

13  2400  3150 

14  1520  2700 

15  2900  6500 

16  1770  2300 
C6-7               17  620  2160 

18  1027  2775 

19  1120  1900 

20  1460  4060 


RNDINGS  TO  DATE: 

The  experimental  subjects  feamed  the  GPB  procedure.  Their  training  was  begun  within  two 
months  post-injury  and  lasted  between  2^-2  and  3  months.  Unassisted  vital  capacity  measuies 
were  taken  prior  to  the  training  phase  and  assisted  (plus  GPB)  and  unassisted  vital  capacity 
measures  were  taken  at  the  conciv .  Aor\  of  the  training  phase.  The  controi  subjects  dia  not  learn 
the  GPB  procedure  prior  to  five  months  post-injury.  The  Initial  unassisted  vital  capacity  measures 
were  taken  between  one  and  two  months  pcst-injury  and  the  final  unassisted  vital  capacity 
measures  were  taken  approximately  5  months  post-injury. 
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Analvsis  of  the  data  revealed  that  for  all  three  groups  of  subjects  (C4-5.  C5-6.  and  C6-7).  the  final 
C^a^  ?^  vitar<?apacitv  rrieasures  were  greoterfortheexperirTiental  subjects  tl^^n  for  he  cont  o^ 
suSSTsp^i^ca'S.  the  difference  cetween  the  pre  and  the  ^^-°ZlfSJ^°5^^^ 
measure  wcs  greater  for  the  experimental  as  compared  to  the  control  subjects  by  275cc  932cc, 
an^  oSdcc  to?1??C4-5.  C5-7.  groups  respectivelv  As  would  be  expected,  the  mean  Post^a  n  ng 
aSfst^ftSl  capacity  was  greoter  than  the  mean  post  unassisted  vital  capac.1v  measures  for  ail 
experimental  groups. 

The  resDirotorv  function  of  auadriplegic  individuals  influenced  by  giossopharyngeal  breathing 
S3r^^was7vai^.ated  with  a  peri^  long  term  follow-up.  During  ^^'^-^'^'^^l'^'"^^^^ 
Sainini  assisred  vital  capacity  was  greater  than  the  mean  post  unass.sted  vital  capacity 
measures  for  all  experimental  groups. 

1  100%  of  the  follow-up  group  were  pleased  to  have  the  knowledge  and  si<i!l  in  glossopharyngeal 
'  breathing  because  they  had  an  ever  present  emergency  respiratory  aide. 

2.  Over  a  three-year  period,  only  three  significant  respiratory  complications  occurred  within  the  total 
study  group. 

3  Although  most  subjects  did  not  continue  their  (GPB)  regimen  at  home,  most  ofgroup  i^P^ved 
mel^^tal  ^paSnes  over  discharge  readings;  some  of  these  subjects  could  be  tested  in  the  setting 
position  only. 

ADPi  ir-ARii  ITY-  The  results  of  this  study  will  assist  members  of  the  rehabiK^ation  team  as  they  seek  and  Mlect 
""^^^^na^^aQ^^^SeTS^ateci  to  increase  respiratory  capacity  of  quadriplegic  patients  with 

various  time  of  onset  and  various  lesion  levels. 

Expected  consumers'  use  of  findings: 

a.  Defter  respiratory  maintenance. 

b.  Better  overall  body  system  function. 

c.  Bener  potential  for  employment.  ^.^^^ 

d.  Better  opportunity  to  prevent  physiological  and  psychological  detenoration  and  increased 
cost  to  the  consumer  or  the  taxpayer. 

044  Determination  of  Basal  Ganglia  influences  on  Other  CNS  Motor  Systems: 
Development  of  a  Model  in  Which  Therapeutic  Procedures  Can  Be 
Tested 

Principal  tnvestlgcrtor:  Morjorie  E.  Anderson.  Ph.D. 

Status:  Completed 

qqI^j.  October  1977-Fabruary  1980 

■  Annual  $10,150  orojected  Total  $21 .450 

RT  Annual  $10,150  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^18,  Pago  400,  R-133 

ORiPTTlVES  To  determine  by  carefully-controlled  sTimulation  of  the  substantia  nigra  and  ir^tracellutar 
OBJECl^ES  To  detem^.  e^y^        from  neurons  in  tt.e  tt.alarT.us  and  superior  colliculus,  whett^er  th.e 

^naptic  errect  of  nigral  aJons  terminating  on  tt^ese  cells  is  excitatory  ana/or  inhibitory. 
MFTHODOLOGY-  Cats  utilized  for  these  experiments  will  be  anesthetized  with  sodium  pentobarbital. 
aSha  chorc^cse  or  halthane  and  nitrous  oxide  repiacea  with  nitrous  oxide  after  surgical  pro- 
cSdurel  ar^Smnleted.  Because  paralysis  and  artificial  ventilation  will  be  necessary  to  perm^ 
fnl^cSi  U<S  r^oroing.  care  will  be  taken  to  insure  that  when  only  N2O  and  O2  are  adrn.nistered 
du?na  reS^^  blood  pressure  remains  stable  and  the  pup.ls  are  sht  as  indicators  of 

ad^uS  anSg^^^^^^  In  addition,  a  tong-iasting  local  anesthetic  will  be  injected  around  stereo- 
^axic  pressure  poir^ts  and  skin  incisions. 

Because  neurons  ,n  rhe  basal  gangua  are  oarticuiarlv  susceotible  to  ^he  '^^^^''^f^^^^^l 
^^rn\  anesthetics  sucn  as  barPituates.  a  rew  exoeriments  mignr  ce  neeaed  on  animais 
S^hout  geneTal^^^^^^^^^^  end  with  extensive,  careful  .nriltration  of  wound  margins  and  pressure 
points  with  long-lasting  local  anesthetics. 
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Suction  win  be  used  to  remove  tissue  overlying  the  ttiolamus  or  superior  col  licul  us  as  deep  as  ttie 
corpus  callosum  or  the  dorsal  hippocampus.  Recording  microelectrodes  filled  with  potassium 
citrate  or  potassium  acetate  saturated  with  fast  green  will  be  introduced  stereotaxically  into  the 
thalamus  or  superior  colliculus  to  allow  intracellular  and  extracellular  recording  from  neurons  In 
these  structures.  Ususal  procedures,  such  as  pneumothorax,  will  be  done  to  improve  stability. 

A  stimulating  array  of  6-9  tungsten  electrodes,  sharpened  electrolytically  and  insufated  to  within 
0.5  mm  of  the  tips,  will  be  introduced  into  the  substantia  nigra  and  surrounding  structures  from 
an  angle  to  avoid  mechanical  interference  with  recording  electrodes  in  the  Ipsilateral  superior 
coilicuius  (Yoshida,  Rabin,  and  Anderson  1 971 . 1 972).  Stimulatfng  electrodes  also  will  be  position- 
ed caudally  in  the  contralateral  medial  longitudinal  fasciculus(MLF)  so  thatwe can  determine 
whether  the  neurons  studied  can  be  activated  antridromlcally  from  MLP  levels  at  about  mid- 
pons,  where  the  axons  of  many  collicular  efferent  neurons  would  be  situated  (Altman  and 
Carpenter  1961;  Anderson,  Yoshida  and  Wilson,  1971). 

Intracellular  recordings  of  postsynaptic  potentials  evoked  by  bipolor  stimulation  between 
odjacent  electrodes  will  be  taken  and  threshold  stimulus  intensities  will  be  determined.  The 
array  will  include  control  electrodes  situated  deep  and  superficial  to  the  substantia  nigra,  and 
to  further  separate  out  any  responses  due  to  stimulus  spead  to  non-nigral  structures,  stimulating 
electrode  arrays  will  be  moved  v^th  micromanipulators  and  stimulus  threshold  intensities  for 
evoked  responses  v^ll  be  measured  in  several  neurons  with  the  stimulating  array  at  each  stimulus 
depth  to  determine  points  of  fewest  stimulus  threshold.  If  the  data  ore  ambiguous  because  of 
possible  effects  due  to  stimulus  spread,  especially  to  the  medial  lemnisci  that  lie  just  dorsolateral 
to  the  substantia  nigra  at  some  levels  and  to  the  cerebral  peduncle  just  ventral  to  SN,  it  may  be 
necessary  in  some  animals  to  interrupt  the  pyramidal  tract  and  medial  limniscus  fibers  ipsi- 
lateral to  planned  SN  stimulation  earty  enough  to  allow  them  to  degenerate  before  the  acute 
experiments. 

Intraceilularly-recorded  data  will  be  supplemented  by  extrocellglar  records,  examining  stimulus 
evoked  effects  on  spontaneous  activity  or  in  a  conditioning  testing  format  in  which  the  cells' 
response  to  a  test  stimul  us  such  as  a  shock  to  the  contralateral  forepaw  or  to  neck  muscle  nerves 
is  evaluated  when  it  *s  applied  at  various  intervals  relative  to  a  conditioning  stimulus  to  the 
substantia  nigra. 

Intraceilularly  and  extraceliularly-recorded  potentials  wiil  be  amplified  by  conventional  tech- 
niques, photographed  with  kymograph  film,  and  recorded  on  Rvl  tape  (Ampex  1800L  frequen- 
cy range  DC-5kHz).  Averaging  and  peristimulus  time  histogrc  -nscan  both  be  done  using  existing 
programs  for  the  Honeywell  DDP  516  computer. 

Recording  sites  will  be  determined  by  reference  to  spots  made  by  rest  green  FC^  deposited 
electrophoretically  from  the  recording  electrodes.  Stimulus  positions  will  be  marked  by  el€K:tro- 
lytic  lesions.  At  the  termination  of  the  experiment,  the  brains  will  be  perfused  and  fixed  in  formalin 
ana  recoraing  ana  stimulating  positions  will  bederermineofrcm  frozen  sections,  rneaistnburton 
of  responses  evoked  from  different  stimulus  positions  will  also  be  mapped  for  the  superior  coilicuius. 

About  20  cats  will  be  needed  for  these  studies. 

FINDINGS  TO  DATE:  Identification  of  branching  nigrofhalamic  and  nigrocollicular  neurons  and  identifi- 
cation of  pallidal  afferents  by  l-.orseradish  peroxidase  retrograde  transport  hove  been  completed. 
Investigators  are  in  the  final  phase  of  the  experimental  work. 

It  has  been  demonstrated  that  a  significant  proportion  (greater  than  40  percent)  of  the  neurons 
in  the  substantia  send  axonal  branches  to  both  the  substantia  nigra  and  to  the  thalamus,  and 
data  from  collision  techniques  has  been  used  to  show  that  the  branch  point  for  most  neurons  must 
be  rather  near  the  axon's  origin  at  the  soma.  There  seems  to  be  no  relative  segregation  within  the 
nigra  of  neurons  projecting  to  the  thalamus  and  colliculus. 

Having  snown  that  neurons  in  the  pedunculopontine  nucleus  (PPN)  of  the  tegmentum  are 
rerrogrcaeiy  laceied  by  horseradish  peroxidase  injected  into  the  globus  pallidus  of  the  monkey, 
this  has  also  been  true  for  the  cat.  the  response  of  cat  pallidal  neurons  following  electrical  stimula- 
tion of  the  pedunculopontine  nucleus  have  been  recorded.  Stimulation  does  produce  excitation 
of  pallidal  neurons,  but  from  extraceiluiar  recordings,  it  is  difficult  to  determine  if  this  is  produced 
monosynapticclly.  Currently,  researchers  are  recording  intraceHulariy,  and  data  collected  thus 
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far  show  EPSPs  following  peduncuiopontine  stimulation  that  appear  to  be  Pf<^M.f  ®? 
synoDticallv  It  has  been  determined  that  the  lowest  threshold  stimulus  points  for  exciting  pallidal 
cellsby  PPN  stimulation  correspond  to  the  area  where  we  found  labeled  neurons  foHowtng  horse- 
radish  peroxidase  injection  in  the  globus  pallidus.  Thus,  data  ore  consistent  with  the  hypothesis 
that  PPN  provides  on  excitator/  input  to  basal  ganglia  output  neurons,  and  this  probably  occurs 
via  a  direct  psrojection. 

APPUCABIUTY:  Involuntaiv  movement  disorders,  such  as  cerebral  palsy  and  other  choreoathetold  dyskin- 
esias are  a  national  problem  with  a  large  population  currently  not  independent  or  employable. 
For  example,  cerebral  palsy  has  on  incidence  of  about  6  per  1.000.  Rational  approaches  to 
therapeutic  management  of  these  disorders  is  hampered  by  our  lock  of  knowledge  regarding 
the  relationship  of  the  basal  ganglia  to  subsequent  neural  "motor  systems."  The  descnption  or 
the  "wiring  diagram"  for  these  systems  would  allow  us  to  test  pharmacological  and  other  thera- 
peutic methods  for  modifying  or  compensating  for  dysfunction  in  these  systems. 


045  Evaluation  of  a  Circularly  Polarized  Microwave  Diathermy  Applicator 

Principal  InvesJlgotor:  Jushis  F.  Lehmonn.  MD. 

Statu*  Completed 

Qot^.  June  1977-June  1980 

^'  Annual  $31,075  Pro|ec:ed  Total  $79,496 

RT  Annual  $26/175  HT  %  of  Annual  Total  85% 

Annual  Report  Reference:  *18.  Pago  168,  R-134 

OBJECTIVES-  To  evaluate  a  recently  designed  diathermy  machine  which  selectively  heats  muscle  ar^d 
joints  covered  with  minimal  amounts  of  soft  tissue  which  will  be  compatible  with  federal  sof^,  ly 
regulations  as  set  forth  by  the  Bureau  of  Radiological  Health. 

METHODLOGY:  A  circular  waveguide  aperture-type  applicator  operating  at  a  frequency  of  915  MHz 
has  been  oeveloped  for  use  as  a  diathermy  applicator. 

Various  tissue  .'substitute  models  vjiil  be  constructed  using  a  new  fabrication  technique  which  is 
being  developed  in  a  related  study  (R-1 35).  The  models  will  be  irradiated  with  the  circular  polar- 
ized applicator  at  high  powerforshort  periods  of  time.  Thermograms  will  betakenand  P^cessed 
by  computer  to  produce  thermographs  showing  the  temperature  distribution  ttiroughout  the 
model  From  this  data,  the  rate  of  absorprion  of  energy  (W/kg)  in  the  various  tissue  laye^  con  be 
calculated  This  will  allow  the  effectiveness  of  the  applicator  in  heating  various  types  of  tissue  to 
be  determined.  After  the  energy  absorption  pattern  is  determined  in  the  model,  human  vo.  jn- 
reers  will  be  used  ro  determir,a  actuoi  temperature  distriburion. 

RNDINGS  TO  DATE:  Several  prototype  direct-contact  circularty  polarized  diathermy  applicators  were 
^aluoted  for  possible  clinical  use.  "rhree  of  them  were  915  MHz  applicators  which  were  de- 
veloped  in-house: 

1.  An  11.1  cm  diameter  915  MHz  applicator. 

2.  An  11.1  cm  diameter,  non-homogeneously  dielectrically  loaded  915  MHz  applicator. 

3.  An  8.9  cm  diameter  915  MHz  applicator. 

At  this  point  in  the  project,  several  results  ore  apparent: 

1  The  three  91 5  MHz  applicators  developed  in-house  were  found  to  produce  depths  of  penetration 
'  of  2.6  to  3.0  cm  in  the  planar  model  The  for  to  muscle  selective  absoiption  rate  (SAR)  ratio  varied 

from  0.4  to  0.5. 

2  A  Transcc  manufactured  2450  MHz  applicator  •  -reduced  a  depth  of  penetration  of  1 .8  to  2.0  cm  in 
'  The  planar  mcoel.  its  fat  to  muscle  SAR  ratio  was  found  to  be  1 .0. 

^  The  915  MH2  applicoTors  produced  circuloriy  symmetrical  heoting  patterns  in  a  transverse  plane 
■  of  the  planar  model.  The  Transco  2450  MHz  applicator  produced  on  elliptical  heating  pattern. 
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4.  When  exposing  the  thigh-shaped  models  and  the  cylindrical  model,  the  915  MHz  applicators 
were  found  to  produce  heoting  patterns  which  were  Independent  of  applicator  orientation.  With 
theTransco  2450  MHz  applicator,  the  heating  patterns  produced  were  dependent  on  applicator 
orientation. 

Currently  standards  are  being  estgblished  for  microwave  diathermy  which  will  define  effective- 
ness of  the  applicator  and  limits  of  allowable  stray  radiation.  The  data  discussed  above,  and  the 
additional  data  determined  in  R-135.  will  be  utilized  to  define  applicator  designs  which  will  pro- 
vide selective  absorption  in  the  tissue  while  producing  minimal  stray  radiation,  as  well  as  aid  in 
the  setting  of  standards. 

The  main  cllnicat  advantage  of  the  915  MHz  applicator  over  the  non-contact  applicators  is  the 
less  stray  radiation  compared  with  other  direct  contact  applicators.  There  is  no  preferential  stray 
radiotlon  increose  In  the  direction  of  the  E  field  vector  as  documented  in  the  llneorty  polarized 
applicators.  The  chances  of  inadvertantly  exposing  sensitive  organs  are  reduced  with  this  appli- 
cator as  compared  with  circuiarty  polarized  applicators  at  2450  MHz  (Tronsco).  The  potential  for 
deep  heating  to  tolerance  level,  for  instance.  In  musculature,  is  markedly  enhanced. 

At  the  higher  frequer>cy  level  of  2450,  high  SAR  values  were  found  In  subcutaneous  fat.  This  in 
combination  with  the  low  specific  heat  of  the  fat  produces  agntflcantly  higher  temperatures  in 
the  subcutaneous  fat.  These  temperatures  may  not  exceed  tolerance  level  and  therefore  the 
temperatures  In  muscle  remain  relatively  tow. 

The  applicators  operating  a  916  MHz  produce  a  peak  SAR  and  subsequently  the  highest 
temperature  in  the  musculature  and  thus  are  more  suitable  for  deep  heating  purposes, 

APPUCABIUTY:  Diathermy  is  a  type  of  therapy  designed  to  treat  the  most  severely  disabling  sequeis  of 
diseases  leading  to  joint  contractures.  It  is  also  anticipated  that  this  may  be  of  significance  in  the 
treatment  of  such  serious  disease  entities  as  polymyositis.  This  treotrrient  procedure  is  one  that 
could  be  put  into  practice  in  hospitals  throughout  the  United  States. 


046  Development  of  New  Phantom  Material  for  Testing  Diathermy  Applicators 


03JECT1VES.  ^he  objective  of  This  croject  is  to  develoD  a  new  pnantom  fat  Tissue,  eliminating  interface 


problems,  thot  could  be  used  to  test  and  evaluate  any  type  of  diathermy  applicator  over  a  large 
frequency  range. 

Once  these  models  have  been  developed  They  can  be  built  to  duplicate  certain  parts  of  the 
body  that  are  frequently  exposed  to  electromagnetic  radiation.  While  these  models  are  being 
irradiated,  power  density  measurements  around  the  models  can  be  made  to  determine  the 
amount  of  stray  radiation  being  produced  by  various  opplicotors.  This  is  important  to  i<now  to 
injure  the  safety  of  the  patient  and  operator. 

These  models  would  also  yield  portems  of  relative  heat  so  That  energy  absorption  In  them  could 
be  calculated.  The  heoting  pottems  would  also  be  used  to  identify  areas  of  maximal  heating 
which  would  be  used  To  select  the  applicator  that  would  heat  the  areo  of  pothology. 


>ylErHODOLOGY:  The  initial  design  aoproach  will  be  The  development  of  a  new  phantom  fat  matenal  to 
be  Diaced  at  The  interface  of  fat  or  bone  models.  This  design  approach  addresses  three  prob- 
'ems.  To  eliminate  the  air  gap  at  the  fat  interface.  The  new  phantom  material  must  be  a 
compressible  solid,  {rubber  foam  or  soft  epoxy)  or  a  viscous  liquid  material.  Secondly.  The 
mcTeriol  must  adhere  to  the  current  phantom  tissue.  Finally,  the  thermal  properties  (specific 
heat)  of  The  two  motenais  should  be  approximately  equivalent. 


Principoi  Investigator: 

Status: 

Dates: 


Justus  F.  Lehmonn,  MD. 

Completed 

Juiy  i977-July  1980 

Annual  $6440 
RT  Annual  $5,060 

^18,  Page  175,  R-135 


Cost: 


Projected  Total  $49,000 
RT  %  of  Annual  Total  78% 


Annual  Report  Reference: 
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The  electromagnetic  properties  of  the  new  synthetic  fat  tissue  must  be  approximately  equivalent 
tQ  the  eurrentiv  used  synthetic  fat.  At  a  minimum,  materials  for  each  of  diathermy  frequency 
'^n^^s  Z^^Z.slope<^  (i.e.  13.56  MHz,  27.12  MHz.  40.68  MHz,  915  MHz  and  2450  MHz> 
Ideally  materials  should  be  developed  which  could  be  used  for  any  frequency  between  10  MHz 
and  3  GHz. 

When  materials  with  acceptable  mechanical  and  electrical  properties  have  been  developed. 
1S!;^^^^<S?^  P^^^^^^  must  be  tested  using  a  thermographic  technique  developed  by 

Guy  Briefly  this  procedure  involves  the  following  steps.  A  high  power  source  is  <^^''^^^^^° 
SS^eJmy  applfcator.  The  applicator  is  then  used  to  irradiatethe  ^^^''''^'^ ';;^^^f'Zn 
n^Ed  of  time  (10  to  20  sec.\  An  infrared  camera  scans  the  model,  recording  the  heat,ng  disfn- 
^S^°nT^  moieL  comparisons  of  theoretical  and  measured  Specific  Absorption  Rales 
fsS?s)  or  several  diathermy  applicators  will  be  used  to  verify  correct  hearing  in  the  ^odeL  SAR 
s^fl'r^  al^he  iSeof  enJgy^ob^^^ 

vor/  as  a  function  of  applicator  orientarion  on  the  model  (i.e.  the  direction  o^  I^S^SC 
^tor  with  respect  to  the  model  interface  should  affect  the  SAR  in  the  model  )  A^^r^ 
S^ms  of  hearing  induced  by  applicators  with  irregular  field  configurations  will  be  made  to 
insure  that  "hot  spotting"  is  eliminated  from  tt^e  model. 


RNDINGS  TO  DATE-  A  search  has  been  continued  for  dielectric  materials  which  would  adequately  sub- 
stitute for  fat  tissue  and  overcome  the  discontinuity  effects  experienced  when  using  split  models. 
Best  materials  found  for  915  and  2450  MHz  were  hexyt,  heptyl  and  octyl  alcohols.  At  918  MHz  the 
conductivity  of  fat  tissue  ranges  from  55.6  to  147,  with  66.5  being  the  median  value.  Conductivitv 
was  used  as  the  criterion  for  matching,  since  the  dielectric  constant  is  usually  low,  v»/hile  the  loss 
tangent  is  high.  Ttielr  product  (conducrivity  being  a  function  of  the  product  of  the  two)  is  a  reason- 
ably good  measure  of  power  absortstion  in  the  tissue,  hence  it  was  chosen  as  the  mam  cntenon. 

For  2450  MHz  the  conductivily  of  these  ranges  from  96.4  S/meter  to  21 3  S/meter  the  median  value 
bJinsT^I  7  S/m^ter.  Hexyl  alcohol  has  a  conductivity  at  2450  MHz  of  °PP^°J'^<Jf  Vj^H'S^  no 
which  is  the  best  of  three.  Octyl  alcohol  is  approximoteiy  the  same  as  heptyl  alcohol  being 
approximately  98  S/meter.  This  will  be  further  verified  by  using  a  small  square  horn  as  an  applicator 
to  evaluate  hexyl  and  octyl  alcohols  at  2450  MHz. 

Thermograms  were  taken  with  both  ooyi  aicohoi  ana  with  neptyi  aiconoi  on  the  piancrmOGei 
u^rn^S^<>cm  fat  layer  over  a  lOn^m  muscle  layer  at  91 8  MHz  using  a  13  by  13  cm  hnear-polanz- 
S  applicator.  The  two  alcohols  produced  extremely  similar  results.  However,  octyt  alcohol  is  the 
most  convenient  to  use. 

It  is  concluded  that  octyl  alcohol  will  produce  an  effective  interface  at  2450  MHz  and  918  MHz  At 
27  12  MHZ  propylene  glycol  saturate  with  NaCi  was  also  concluded  to  produce  an  effective 
nterface.  With  these  materials  and  techniaues.  it  was  concluded  that  applicators  with  circular 
fields  can  be  adeauotely  tested  on  split  phantom  models. 


APOUCABILITY-  The  development  of  the  new  phantom  material  will  allow  us  to  develop  a'l'^^^est  new 
,  P,  UC-AbiLH  Y^^^^e  °  ^p^.^  P      ^^^^  3p^,fi^  ^,3^3  ^hat  need  treatment  and  will  also  be  safe  ro 

parient  and  operator  by  having  the  least  amount  of  stray  radiation. 
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047  Comportson  of  Methods  to  Reduce  Shear  and  Displacement  in  the  Use 
of  a  Reclining  Wheelchair 

Principal  Investigator:  C.G.  Warren,  MJPJi. 

Status:  Completed 

Dotes:  June  1977-January  1980 

Cost:  Annual  $4,025  Projected  Total  $10,000 

RT  Annual  $4,025  RT  %  of  Annual  Total  100% 

Annual  Report  Refwence:  #18,  Page  201,  R-145 

OBJECTIVES:  The  objectives  of  the  study  are  to  quantify  the  effects  of  the  three  proposed  mechanisms: 
1.  relocating  the  axes  of  rotation  of  the  wheelchair  2.  incorporation  of  a  powered  sliding  seat 
or  3.  using  a  siiding  back  mechanism.  From  this  information,  the  optimum  method  of  reducing 
the  displacement  between  the  person's  body  and  the  seating  surface  may  be  established. 


METHODOLOGY:  The  most  Important  facor  to  be  measured  as  a  criterion  for  effectiveness  of  chair  modl- 
flcotton  was  found  to  be  displacement  of  the  body  relative  to  the  seating  surface.  To  be  able  to 
mal<e  this  measurement  more  accurately  a  powered  reclining  wheelchair  with  a  powered 
siidir>g  seot  was  modified  to  incorporate  a  low  friction  countefbalarrced  sliding  back.  The  chair 
was  then  instrumented  to  measure  the  angular  change  of  the  t>ack  relative  to  the  seat  to  record 
displacement  of  the  sliding  back,  the  sliding  seat  and  any  motion  of  the  subjecf  s  lower  trunk  or 
leg  segment.  This  was  accomplished  using  precision  rotary  and  linear  potentiometers.  The  extent 
of  the  di5placement  will  be  processed  by  an  extant  data  acquisition  system  and  computer. 
Quadriplegic  persons  for  whom  a  powered  reclining  wheelchair  might  be  Indicated  will  be 
selected  as  subjects  for  the  study.  They  will  be  placed  on  a  staridard  cushion  and  positioned  until 
they  are  satisfied  that  they  are  comfortable  and  in  a  normal  position  for  them.  The  chair  will  be 
reclined  5^  from  the  horizontal  and  held  in  this  position  for  3  to  4  minutes,  then  elevated  to  the  8CP 
position.  The  patient  wfH  be  repositioned  if  he  feels  it  necessary  and  the  procedure  repeated.  This 
process  will  be  repeated  7  to  10  times  with  each  of  the  various  conditions  of  the  chair  controlled 
(i.e.,  fixed  or  sliding  seat,  fixed  or  sliding  l^ack,  or  l^oth  fixed).  The  data  will  indicate  which  mech- 
anisms produce  the  least  displacement  of  the  body  with  respect  to  the  chair.  It  will  also  be  used  to 
determine  through  geometric  calculations  the  center  of  rotation  of  the  body  and  the  effect  that 
altering  the  axis  of  rotation  of  the  wheelchair  may  have  on  further  reducing  displacement. 

FINDINGS  TO  DATE:  The  optimum  path  of  the  bac'^  of  the  choir  with  respect  to  the  seat  was  determined 
for  a  sample  of  ten  normals  and  eight  persons  with  quadriplegic.  Among  the  normals,  there 
appeared  to  be  a  correlation  with  morphology.  However,  in  the  sample  cf  persons  with 
quadriplegia.  factors  other  than  morphology  seemed  to  dictate  the  individual  path  the  body 
took  during  the  recline  cycle.  A  four-bar  linkage  was  designed  which  will  follow  the  average 
curves  of  the  groups  of  individuals  evaluated. 

A  prototype  mechanism  using  the  four-bar  linkage  was  constructed  which  was  then  instrumented 
to  determine  displacement  vs.  angle  during  recline.  This  mechanism  was  tested  using  12  normal 
and  a  quadriplegic  subjects.  The  mechanism,  as  predicted,  was  found  to  reduce  displacement 
and  shear  to  levels  far  below  those  produced  with  the  conventional  recliner. 

After  testing  the  mechanism  with  8  quadriplegic  subjects,  it  was  concluded  that  the  mechanism 
had  been  effectively  optimized.  In  this  case,  use  of  the  linkage  has  reduced  displacement  In  the 
chair  during  recline  from  an  overage  of  12  cm  to  1.5  cm.  The  curve  is  biased  slightly  In  the  positive 
direction  so  that  repeated  cycling  of  ^he  recline  mechanism  will  not  cause  the  person  to  be 
disoiaced  lower  in  the  chair  with  each  use. 

Information  on  the  optimized  mechanism  has  been  aisseminated  to  manufacturers  of  powered 
reclining  wheelchairs  to  aid  them  in  the  design  of  improved  units.  One  major  manufacturer  has 
already  adopted  the  mechanism  as  a  design  priority  in  new  proauct  develcpment.  In  response  to 
individual  clients  who  currently  have  reclining  wheelchairs  and  hove  a  need  to  resolve  the  shear 
and  displacement  problem,  the  linkage  design  is  being  developed  as  a  retrofit  package. 
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APPUCABILITY:  This  project  has  a  distinct  advantage  in  technology  ^^-^f^^^^^^ ''^^^^^^^^ 

oting  directly  with  the  wheelchair  industry  to  evaluate  the  optimum  method  to  solve  P^^!^^ 
findings  we  believe,  will  be  directly  utilized  by  industiy  to  produce  a  mechanism  to  resolve 
this  problem  for  the  severely  paralyzed  individual. 

Determining  which  methods  of  eliminating  shear  and  displacement  for  the  severely  P^ralyz^ 
person  would  include  quadriplegics,  people  with  multiple  scteros-s.  post  pol.o.  congenital 
defects  of  the  spine,  etc.  The  improved  reclining  wheelchair  may  considerably  modify  the  social 
and  vocational  rehabilitation  goals  of  this  category  of  patient. 

048  Quantification  of  Non-Vocal  Communication  Performance 

Principal  InvwsHgakar:  David  R.  Beukelman,  PhD. 

Completed 

Dates:  Ju'Y  1978-July  1980 

Corf.  Annual  $9,125  Projected  Total  $16,525 

RT  Annual  $7*400  BT  %  of  Annual  Total  81% 

Annual  Report  P5»ference:  *18.  Page  314.  R-150 

OBJECTIVES-  The  aim  of  this  study  ts  to  develop  a  system  for  quantifying  non-vocal  communication 
^SLmonce  wiiich  Is  sansittvo  to  frequency  of  communication,  type  of  nnessage^  sender 

Sciency.  receiver  efficiency,  sendef  fatigability,  and  system  flexibility.  The  specific  objectives  will 

be  to-  .         .  - 

1.  Develop  data  gathering  and  analysis  procedures. 

2.  Quantify  norvvocal  communication  performance  in  (a)  a  formal  evaluation  of  specific  com- 
munSoniasks  and  (b)  a  variety  of  "natural"  communication  environments  where  extensive 
data  can  bo  collected  over  a  period  of  several  hours. 

3.  Monitor  the  progroM  and  genecallzotlon  of  learning  as  non-vocal  communicators  improve  their 
skm  with  a  specific  communciation  system. 

METHODOLOGY-  Phase  I:  The  first  phase  of  this  study  will  be  to  develop  a  data  collection  analysis 
SS^whiThlscopable  of  quantifying  non-vocal  communication  performance,  is  sensitive  over 
range  of  communicative  ability  levels  and  applicable  in  a  vanety  of  communication 

settings. 

Since  the  capability  of  data  collection  over  long  periods  of  time  in  a  variety  of  settings  is  a  primary 
obS^ie  o?S^^s^cS.  Phase  I  will  also  include  development  of  recording  techniques  which  will 
S^ccuSie  and  reliable  data  collection  by  the  "receivers"  in  a  specrfic  "sender's'  environ- 
^t  T^e  requirements  of  the  data  collection  system  will  be  (1)  minimal  interference  w.m  the 
SSuen^  ^d  typeof  communication,  and  (2)  accurate,  reliable  recording  of  T^^^sage content. 
nSSaae  frequency  device  emoloyed.  receiver  identity,  and  environmental  identificat^n. 
S^lfr^ina  J^^h<  ?n^h.s  area  inaicates  rhor  a  paper-pencit  system  or  recoraing  ,s  inadequate^ 
J^^^efore  a  portable  cassette  tape-recorder  system  which  will  permit  receiver  to  signal  the 
?uTc5iSTo?t^e  message  in  real  time  and  provide  specific  information  requirements  provided 
a^eTs  being  investigated.  This  information  will  then  be  taken  from  the  tape  by  a  research 
technician. 

A  second  aspect  of  the  data  collection  in  Phase  I  will  be  development  of  formal  evt^uotion  tasks 
of  three  different  types:  (1)  Input-output  tasks  will  be  used  to  measure  sender  efficiency  and 
accuracy-  (2  picture  or  situation  description  will  be  used  to  assess  ability  to  formulate  messages 
on  a  specific  device  end  to  permit  quantification  of  content  as  well  as  ^^'t'l^  ^^Jl^^^n^^^ 
tive  effort:  (3)  fatigabiliW  drills  will  be  used  to  quantify  communication  rate.  A  character  (letter  or 
word  designation)  per  minute  measure  will  be  calculated  to  determine  changes  in  com- 
munication rate  over  rime  thus  illustrating  the  effects  of  fatigue. 

During  Phase  I.  the  performance  of  10  non-vocal  communicators  will  be  evaluated  by  methods 
simTor  to  tho^  above.  These  communications  will  represent  a  -.ide  range  of  copnmunicarive 
aS      device?  ^Sems  and  environments.  Data  will  be  used  to  finalize  the  data  collection  and 
aSa^^^lficc^ion  sT^^^^^  have  been  aescribed  above.  Some  of  these  commurucators  will 

S^e  m5?own^^v.ces  and  systems.  Others  will  use  systems  ^f^^ntly  purchased  by  the  Depart- 
ment of  Rehabilitation  Medicine  (Zygo  100  square  and  Lapboard  Stnp  Pnnter). 
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Phose  2:  Rve  non-vocal  communicators  who  have  recently  received  new  communication 
systems  or  systems  modiflecl  from  those  that  they  previously  used  will  be  followed  so  that  their 
learning  and  generalization  of  system  use  can  be  analyzed.  Performance  of  these  communicators 
will  be  quantified  (four  times  during  the  learning  phase)  with  the  methods  developed  in  Phase  I. 
The  exact  recording  dates  will  depend  upon  the  rate  with  which  their  skills  on  their  respective 
communicative  systems  progress.  Performance  will  be  analyzed  to  determine  changes  in  variety 
of  communications  partners,  frequency  of  communication  initiation,  type  of  message,  frequency 
of  communication,  receiver  efficiency  per  communication  exchange,  and  variety  of  com- 
munication environments. 

RNDlNGS  TO  DATE:  The  data  collection  and  analysis  system  for  quantifying  non-vocal  performance  in  a 
variety  of  settings  has  been  completed  and  field  tested.  Data  has  been  collected  for  sixteen  non- 
speaking  individuals.  As  a  result  modifications  in  communication  augmentation  systems, 
additional  training  programs  for  communication  partners,  and  the  modifications  in  postural 
control  and  seating  have  been  recommended. 

APPLICABILITY:  The  results  of  this  study  have  been  used  In  the  clinical  decision-making  processes  of  three 
hospitals  and  one  school  for  handicapped  children.  The  f:)erformance  evaluations  of  four  of  the 
rKDrwocal  communicators  hove  resulted  in  some  modification  of  their  training  programs, 
equipment  or  education  of  their  communication  partners. 

049  Electromyographic  Analysis  of  Postural  Adjustment  During  Movement 
of  fhe  Upper  Extremities 

Principol  Investigator:  Mcrjorle  E.  Anderson,  PhD. 

Stotus:  Completed 

Dates:  February  1978*December  1980 

Cost:  Annual  $16,100  Projected  Totol  $24,000 

RT  /Jinuol  $8,050  %  of  Annual  Total  50% 

Annual  Report  Reference:  ^16.  Page  410,  R-152 

OBJECTIVES: 

1.  To  determine  ttie  nomnal  patterns  of  EMG  oclivity  in  shoulder,  trunk,  and  leg  muscles  during  a 
movement  (raising  and  lowering  tho  arm  in  a  standing  individual)  that  will  require  postural 
adjustment  to  support  a  displacement  of  mass. 

Z  To  determine  ttie  variabifity  in  ttiese  patterns  between  different  individuals  who  do  not  have 
neurological  or  musculoskeletal  disorders. 

3.  To  determine  the  critical  task  variables  that  influence  the  pattern  of  muscle  activity.  In  particular, 
we  w»ll  compare  EMG  patterns  when  the  arm  movements  ore  moae  cT  oifferent  velocities,  when 
they  are  self-paced  vs.  stimulus  triggered,  and  when  the  required  response  is  randomly  varied 
between  the  right  and  left  arm. 

METHODOLOGY:  Subjects  were  30  volunteers,  ages  20  to  80.  who  had  no  history  of  neurological  or 
musculoskeietal  disorders.  During  testing,  they  wore  clothing  that  allowed  access  to  muscles 
acting  at  the  hip,  knee,  and/or  ankle,  parospinol  muscles,  and  muscles  around  the  shoulder 
girdle.  The  latter  muscles  gave  timing  of  activity  in  the  prime  movers  for  the  arm  movement,  and 
the  former  are  expected  to  be  muscles  that  provide  postural  support. 

Subjects  stood  in  stocking  feet  or  flat  shoes  in  a  comfortable  position,  with  weight  distributed  on 
both  feet.  They  faced  a  panel  of  lights,  and  silver-silver  chloride  surface  EMG  electrodes 
(Beckmon)  were  toped  to  the  skin  overlying  up  to  12  muscles  (or  groups  of  muscles)  at  a  time. 
Differentially-recorded  signals  from  each  muscle  were  amplified  by  high  input  impedance, 
variable  filter  amplifiers  with  input  stages  mounted  near  the  subject  and  amplified  signals  from  5 
muscles  at  a  time  we  9  transmitted  via  isolation  units  to  the  recording  apparatus- 
Arm  positions  were  recorded  via  a  low-torque  potentiometer  aligned  with  the  axis  of  shoulder 
rotation  and  coupled  via  a  universal  joint  and  slide  rod  to  a  tube  strapped  to  one  arm,  with  veicro 
attachments  above  and  below  the  elbow  to  keep  the  elbow  straight. 
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in  the  initial  experimental  triats  the  subject  was  asked  to  raise  his/her  arm  from  an  initial  position 
at  the  side  to  ahorizontal  position  as  a  self-paced  (raise:  hold:  lower,  hold)  movement  with  no 
externat  trigger  signal.  For  one  set  of  trials  the  subject  was  requested  to  make  the  movement  as 
rapidly  as  possible,  and  In  other  sets,  he  made  the  movement  at  slower  rates. 
HnallY  in  on  additional  set  of  trials  the  subject  was  asked  to  raise  either  the  right  or  left  arm. 
depefTdIng  on  whether  the  right  or  left  signal  light  appears  in  a  random  sequence 
Data  were  recorded  on  FM  analog  tape.  Raw  data  were  filmed  from  an  oscilloscope  face  on 
movinQ  kymograph  film  and  projectedfor  measurement  of  relative  EMG  timing  and  amplitudecj 
movement.  A  digitizer  was  used  t ;  measure  EMG  onset  and  offsetfor  each  muscle  relative  to  the 
time  of  moverrient  onset.  The  digitizer  arm  was  positioned  at  the  movement  or  EMG  onset  or  offset 
of  the  projected  film  image,  and  the  X-Y  coordinates  of  the  arm  position  were  entered  into  a 
computer  file  as  amplitude  or  time  measurements,  relative  to  Ihe  onset  of  the  movement.  These 
values  could  then  be  used  for  graphic  and  statistical  arKilysis. 

Usina  these  data  a  sequential  profile  of  EMG  activity  In  different  indMduols  during  arm  nnove- 
merits  of  a  few  selected  vekacity  ranges  can  be  established.  EMG  lead  or  Iaj9  times  relative  to  the 
movement  onset  for  individual  muscles  during  movements  at  several  different  velocmfs  and 
under  dlfterent  task  conditions  (i.e..  triggered,  random,  self-paced,  etc.)  can  be  plotted. 

RNDINGS  TO  DATE  Thirty  subjects  were  studied,  five  in  each  decade  age  group  from  20  toJO J^ight 
^H-Sd  right  and  left  ^raspinal,  and  right  and  left  btaeps  femoris  acttvity  was  recorded  during 
four  different  paradigms  in  which  subjects  were  to  raise  their  right  arms  and  arm  position  was 
tecorded  using  an  electrogoniometer. 

The  data  would  suggest  that  basically  different  muscle  recruitment  patterr^xistfor  ta^nd  slo^ 
movements  and  tiS  fast  rrKJvements  are  preceded  by  rather  consistent  patterns  of  EMG  octivrty 
In  back  and  hip  muscles,  perhaps  reducing  the  displacement  caused  by  the  movement  torque- 
Subiects  may  '^c:hoose"  betv^en  these  patterns  when  they  are  asked  to  moke  slow  movements, 
and  the  linear  correk3tlon  betv/een  mean  arm  velocity  and  mean  EMG  onset  time  for  the 
population  as  a  whole  may  result  from  the  proportion  of  times  in  which  individual  subjects  used 
"fast"  or  "stow"  muscle  sequence  patterns. 

APPUCABIUTY-  Evaluation  of  the  normal  pattern  of  postural  adjustment  In  simple  tasks  performed  by 
normal  individuals  will  give  us  a  basis  for  evaluating  howthis  process  is  disrupted  in^veraltypes  of 
patients.  This  information  will  be  used  to  Improve  rrrator  retraining  or  compensation  strategies. 

050  Determining  the  Incidence  of  Carpal  Tunnel  Syndrome  Uremic  Patients 
on  Renal  Dialysis 

Principal  Investigator:  Susan  HaHor.  MD. 

Status:  Completed 

Qfjt^:  J""®  1979-Juno  1980 

.  ■  Annual  Projected  Total  $15,000 

HT  Annual  $2;J00  RT  %  ol  Annual  Total  36% 

Annual  Report  Re<erence:  *18.  Pago  365.  R-156 


OBJECTIVES'  Most  of  the  previously  reported  studies  of  CTS  in  uremic  patients  on  dialysis  are  anecdotal 
and  include  small  numbers  of  patients.  None  of  the  studies,  as  reported  has  met  ng.d  electro- 
dloanostic  criteria  for  evaluation  of  CTS.  Our  experience  to  date  suggests  that  uremic  patients 
have  a  higher  incidence  of  carpal  tunnel  syndrome  than  previously  thought.  The  purpose  of  this 
SucV  is  to  determine  the  incidence  of  CTS  in  the  SeotMe  VAMC  population  of  uremic  patients  on 
renal  diaiysis,  using  standardized  electrodlagnostic  techniques  and  recording  hand  and  forearm 
temperature.  Parients  will  be  selected  from  a  population  of  uremic  patients  who  have  been  on 
renal  dialysis  for  various  lengths  of  time,  the  majority  for  greater  than  five  years. 
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METHODOLOGY:  The  majoffly  of  pc3tfents  complaining  of  symptoms  \A4^ich  might  correlate  with  CTS  have 
been  on  dialysis  5  years  i  4  nx^nths.  The  total  VA  population  of  renal  dialysis  patients  is  1QQ,  and 
38  of  these  hove  been  on  dialysis  5  years  ±4  months  Of  the  38,  one  has  transferred  to  Tennessee, 
and  six  have  had  renal  transplants  and  are  eliminated  from  the  study.  We  will  attempt  to  test  ail  of 
the  remaining  31  potler^ts.  Twelve  of  the  31  have  symptoms  which  might  be  found  in  CTS.  and  19 
ore  asymptomatic. 

Any  symptomatic  p>atlents  who  have  been  on  dialysis  less  than  5  years  ±  4  months  will  also  be 
tested.  In  addition,  a  random  sample  of  10  asymptomatic  patients  who  have  been  on  dialysis  for 
varying  times  less  than  five  years  will  be  tested. 

A  DISA  will  be  used  for  all  testing.  Rectangular  pulses  of  0.1  to  0.5  msec  will  be  used  with  supra- 
maximal stimulus  Intensity  to  99  milliamps.  Temperoture  will  be  measured  at  the  midflexor  wrist 
crease  and  thenar  eminence  using  a  Rochester  Bectromedlcal  Thermistor  with  surface  probe 
after  the  subject  has  iDeen  in  the  room  for  15  minutes, 

jytedfan  and  ulnar  standardized  NOV  techniques  described  by  Melvin  (12,  13)  will  be  used.  For 
median  motor  corxluctton  studies,  the  active  electrode  will  be  placed  over  the  opponens  pollicis, 
halt  the  distarxre  between  the  MOP  joint  of  the  thumb  and  the  mid-pofnt  of  the  distal  wrist  crease. 
The  grourKd  electrode  will  be  placed  on  the  dorsum  of  ttie  harxJ  and  the  reference  electrode  on 
the  distal  phalanx  of  the  thumb.  The  cathode  will  stimulate  the  median  nerve  8  cm  from  the  active 
electrode  near  the  vwist  and  again  at  the  antecubital  fossa,  just  medial  to  the  maximum  pulsa- 
tion of  ttie  brachial  orteiy.  The  distance  between  the  cathode  stimulation  at  the  wrist  and  elbow 
wilt  be  measured  with  a  flexible  rrietal  tape.  Motor  latency  at  the  wrist  will  be  measured  from  the 
onset  of  stimulus  to  the  first  deflection.  NOV  and  residual  latency  will  be  calculated. 

For  ulrK3r  rrotof  studies,  the  active  electrode  will  be  placed  overthe  abductor  digiti  quinti,  half  the 
distance  between  the  MOP  joint  of  the  5th  finger  and  the  distal  wrist  crease  over  the  ulnar  nerve. 
The  ground  electrode  will  be  placed  on  the  dorsum  of  the  hand  and  the  reference  on  the  distal 
phalanx  of  the  5th  finger.  The  cathode  will  then  stimulate  the  ulnar  nerve  8  cm  from  the  active 
electrode  and  again  just  below  the  ulnar  groove  at  the  elbow.  The  distance  between  cathode 
stimulation  at  the  wrist  and  elbow  will  be  nr>easured  with  tape.  Motor  latency  at  the  wrist  wiil  be 
measured  as  for  the  median  nerve.  NOV  and  residual  lotericy  M/iii  also  be  calculated. 

Orthodromic  sensory  stimulation  will  be  used  to  obtain  sensory  potentials  for  the  median  and 
ulrxar  r»fves.  Digital  nerves  will  be  stimulated  with  a  flexible  metat  ring  electrode  placed  at  the 
base  of  the  digit  being  tested.  A  similar  referer^ce  electrode  will  be  placed  4  cm  distolly  on  the 
digit  in  order  to  maximize  the  sensory  potential.  The  2nd  digit  will  be  stimulated  to  record  median 
nerve  potentials  and  the  5th  digit  stimulated  for  ulnar  nerve  potentials,  A  dry  4x4  gauze  pad  will 
be  placed  between  the  digit  being  tested  and  other  digits  to  reduce  possible  cross  contami- 
nation from  other  digital  nerves.  The  ground  electrode  will  be  placed  on  the  dorsum  of  the  hand. 
Nerve  action  potentials  will  be  picked  up  by  electrodes  held  over  the  appropriate  nen/e  at  the 
wrist.  Latency  from  the  stimulus  to  the  highest  point  of  the  negative  peak  will  be  measured. 

A  1T^  inch  Teflon  coated  nnonopolar  EMG  needle  will  be  used  to  test  the  opponens  pollicis. 
abductor  pollicis  brevis.  first  dorsal  interosse*,  flexor  crrpi  radioiis,  and  cervical  parospinal  muscles 
for  evidence  of  membrane  instability,  analysis  of  J^iUAP  configuration  and  recruitment  pattern. 


RNDINGSTO  DATE:  Of  48  potients  tested,  15(31%)  hod  symptomatic  CTS  confin-ned  hyelectrodiagnosis. 
Seven  of  these  patients  had  bilateral  CTS.  Twelve  patients  subsequently  hod  surgical  flexor 
rerinaculum  release  resulting  in  relief  of  symptoms.  Thirty-seven  of  the48  patients  tested,  including 
all  15  with  CTS,  had  peripheral  neuropathy.  Rfty-seven  percent  of  patients  who  hod  peripheral 
neuropathy  and  were  on  dialysis  greater  than  5  year^  also  hod  CTS.  Slowing  of  ulnar  nen/e 
conduction  velocity  across  the  elbow  was  found  in  11  arms,  including  3  with  CIS.  The  high 
incidence  of  CTS  in  this  renal  dialysis  population  appears  to  be  related  to  nerve  compression 
secondary  to  a  thickened  transverse  carpal  ligament.  Increasing  time  on  dialysis  was  related  to 
on  increased  inciaence  of  CTS.  However,  the  presence  of  forearm  access  (AV  fistula  or  cannula) 
was  not  crucial  to  the  development  of  CTS.  CTS  is  treatable  and  should  be  considered  in  the 
differential  diagnosis  of  hand-and-arm  symptoms  in  chronic  dialysis  patients. 
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APPUCABIUTY:  Rndlngs  may  be  utilized  by  physiatrists  and  nephrologists  across  the  nation.  Patients  may 
benefit  directly  by  the  alleviation  of  uncomfortable  symptoms  and  the  prevention  of  possibly 
seveie  limitation  of  hand  function.  Because  of  this  study,  an  uncomfortable  and  potentially  harm- 
ful condition  may  be  identified  and  treated  more  readily. 

051  Program  on  the  Quantitation  of  the  Effects  of  Electromagnetic  Energy 
on  Human  Tissue 

Principal  Investigators:  Arttiur  W.  Guy.  PhD. 

Ctiung-Kwang  Chou,  Ft\D, 
Aldra  Horita.  PtiJ). 

Status:  Continuing 

Qotas:  1976-Marct»  1984 

CiM^  Annual  Not  Specified  Projected  Total  Not  Specified 

BT  Annual  $34,500  RT  %  of  Annual  Total  1% 

Annual  Report  Reference:  *ia.  Page  130,  R-5 

OBJECTIVE:  To  advance  the  existing  knowledge  on  the  quantitative  effects  of  electromagnetic  radiation 
on  the  human  body  and  to  provide  realistic  guidelines  for  safety  standards  of  human  exposure. 

METHODOLCXSY: 

1.  Establish  quantltotivety  the  electromagnetic  fletd  patterns  both  in  and  exterior  to  the  tissues  of 
human  subjects  and  test  animals  due  to  external  sources  of  energy. 

2.  Expose  the  test  animals  to  the  various  CW  and  modulated  electromagnetic  sources  at  both 
thermal  and  lovwer  levels  while  monitoring  the  energy  of  the  tissues. 

3.  Observe  the  physiological  and  behavioral  characteristics  of  the  animals  before,  during,  and  after 
exp>osure  to  electromagnetic  radiation. 

4.  Determine  the  time  and  power  density  thresholds  for  cataract  production  in  animals  exposed  to 
microwave  radiation. 

5.  Determine  what  levels  of  fields  mankind  can  be  safely  exposed  to,  taking  into  prop>er  account  the 
source,  configuration,  frequency,  and  location. 

6.  The  theoretical  analysis  involves  solution  of  Maxwell's  equation  forthe  absorbed  power  by  biologi- 
cal systems  for  a  host  of  different  geometries. 

7  The  experimental  studies  involve  controlled  exposure  of  test  animals  to  selected  sources  of  elec- 
-romognetic  anergy  with  the  aim  of  auantifying  ooservable  erfecrs  and  cnanges  on  rhe  bio- 
logical systems. 

RNDINGS  TO  DATE* 

Substudy  5b-  Neurophysioiogical  and  Behavioral  Effects  of  Microwave  Roditotlon:  Due  to  the 

eviction  of  the  project  from  facilities  in  the  Department  c  f  Psychology  in  December  1979,  the 
inability  to  find  adequate  space  to  continue  this  research  until  June  1979  and  the  departure  of 
the  principal  investigator  from  the  University,  this  year's  efforts  concentrated  solely  on 
determination  of  the  possible  behavior  effect  of  chronic  exposure  to  915  MHz  microwaves 
squarewave  modulated  at  11  Hz. 

During  1 976  rodents  had  been  exposed  to  chronic  91 8  MHz  square  wove  modulated  microwaves 
during  one  3-month  period  and  a  second  2-week  period.  Following  these  exposures,  the  animals 
were  tested  on  the  acquisition  of  a  shuttiebox  avoidance  resoonse.  In  txjth  instances,  marginollv 
significant  changes  in  performance  were  seen. 

As  replication  of  this  earlier  wort<.  we  again  this  past  year  exposed  tv/o  groups  of  rots,  one  group  for 
3-monrhs  the  other  for  4  weeks,  and  following  completion  of  this  regimen,  tested  the  animals  on 
the  snutttebox  performance  task.  No  significant  differences  betAA/een  the  exposed  and  sham- 
exposed  subjects  were  discernible. 

Er|c  78 


Univefsity  of  Washington 


An  ancillary  study  investigated  possible  pulsed-moduloted  effects  on  acquisition  of  a  more 
cognitive  learning  task,  i.e.,  T-maze  alternation.  Hov/ever,  this  study  c-lso  provided  no  significant 
indication  that  such  exposures  affected 'the  behavior  of  the  rats. 

Substudy  5h:  Biological  Consequences  of  Pulsed  Versus  Continuous  Wove  Radiofrequency 
Radltation:  Previous  studies  hove  demonstrated  the  sensitivity  of  certain  tumor-host  relationships 
in  expressing  either  impairment  or  enhancement  of  the  immunological  system  of  the  mouse.  Thus, 
by  appropriate  selection  of  a  tumor-host  model  v/here  the  immunological  capacity  of  the  host  is 
in  delicate  equipoise  with  the  tumor,  slight  alterations  in  the  immune  competence  of  the  hos*  are 
reflected  by  quantifiable  changes  in  the  behavior  of  the  tumor  Such  alterations  may  be 
measured  by  a  comparison  of  various  parameters  of  the  RF-exposed  host  and  its  tumor  with 
suitable  sham-exposed  controls.  Those  parameters  that  hove  been  most  useful  are  the  tumor 
latent  periods,  tumor  growth  ^'ates,  maximum  tumor  volumes,  the  number  and  rote  of  tumor 
regressions,  and  the  survival  time  of  the  tumor-bearing  hosts.  The  data  reported  ore  largely  derived 
from  the  above  parameters.  Negative  findings  indicate  that  exposure  of  the  mice  to  RF  radiation 
has  not  influenced  the  animal's  Immunocompetence  as  detectable  by  this  sensitive  system.  The 
detection  and  measurement  of  either  impairment  or  enhancement  of  the  immune  system  in 
mice  exposed  to  RF  radiation,  in  comparison  with  the  sham-exposed  controls,  suggest  that  either 
the  RF  energy,  or  some  characteristic  of  the  expx)sure  techniques  have  brought  about  an 
alteration  in  the  host  immune  system. 

Substudy  51:  Fabrication  of  2450  MHz  Chronic  Exposure  Systenn  for  Exposing  Mice:  A  complete 
waveguide  system  has  been  installed  in  the  FAA  laboratories  in  Oklahoma  City  and  is  performing 
satisfactorily. 

Substudy  5k:  Chronic  Lo^^evel  Effects  In  Rabbits  Exposed  to  2450  MHz  Microwave  Radiation: 

Two  groups  of  sixteen  mole  New  Zealand  rabbits  were  exposed  to  2450  MHz  CW  microwave  fields 
in  two  exp>eriments  of  90  days  each.  The  incident  power  densities  of  the  first  and  second 
experiment  were  0.5  and  5  mW/cm^,  respectively.  During  each  study.  16animals  were  adopted  to 
a  miniature  onechoic  chamber  exposure  system  for  2  weei<s.  then  half  of  the  animals  were 
exposed  for  7  hours/day,  5  days/week  for  13  weeks,  and  the  other  8  animals  were  sham-exposed. 
Each  rabbit  was  placed  in  a  plexiglass  cage  and  dorsally  exposed  individually  in  the  onechoic 
chamber.  Thermographic  data  shov^/ed  a  maximum  SAR  of  5.45  W/kg  in  the  head  and  7  W/kg  in 
the  back  of  the  rabbit,  for  the  5  mW/cm^  incident  power  density.  After  each  7-hour  session,  the 
animals  were  retijmed  to  their  home  cages.  Body  moss  and  food  consumption  in  the  exposure 
chomlDer  were  measured  doily!  Blood  samples  were  token  before  exposure  and  monthly  thereafter 
for  hematologicaL  morphologico!,  chemical,  protein  electrophoresis,  and  lymphocyte  blast- 
transformation  studies.  Eyes  were  examined  for  cataract  formation.  Finally,  pathological 
examinations  on  31  specimens  of  organs  and  tissues  were  performed.  Statistically,  there  was  only 
a  significant  decrease  (p  <  0.01)  of  food  consumption  at  the  5  mW/cm2  level  and  all  other 
parameters  were  not  significantly  different. 

Substudy  5m:  Effects  of  Long-Term  Low-Levei  RFR  Exposure  on  Rats  (Ptiaso  I):  Afterthe  construction 
( (f  200  waveguides  and  approximately  15  spares,  and  the  installation  of  the  waveguides  in  the  10 
specific  pathogen  free  alcoves  in  the  two  T-wing  rooms  in  the  division  of  Animal  Medicine  lost 
year,  work  confinued  on  the  design  and  construction  of  the  power  distribution  system  and  the 
computerized  data  acquisition  system.  All  of  these  hardware  aspects  of  the  project  hove  been 
completed.  The  three-month  pilot  program  for  evaluating  the  sy£t-=?m  and  training  technicians 
has  been  successfully  ccmpteted.  As  a  result  of  the  pilot  program,  a  number  of  modifications  for 
improving  the  experiment  have  been  implemented.  Laboratory  technicians  and  helpers  for  the 
full-scale  project  have  new  completed  training  or  :i  are  now  involved  in  the  screening  and  testirig 
of  animals  for  the  full-scale  experiment. 

Substudy  5n:  Neurolooicol  and  Behaviorai  Effects  of  Microwave  Exposure:  Three  pilot  projecrs 
and  one  study  have  been  completed  during  the  first  quarter  of  the  contract.  In  the  completed 
study,  it  was  found  that  pulsed  microwaves  interact  with  the  drug  state  in  ways  that  affect  the 
normal  appetite  stimulating  properties  of  the  drug  and  the  sedative  effects.  Pilot  studies  hove 
suggested  the  drug  does  indeed  c^Yect  the  rots'  thermoregulatory  system  and  a  study  is  underway 
to  assess  the  synergistic  effects  of  pulsed  microwaves. 
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Open-fleld/explorctorv  activity  is  being  assessed  in  animats  tiiot  have  developed  behavioral 
tolerance  to  the  drug  and  following  three  v^eeks  of  nnlcrowave  treatment.  Preparations  ore 
neoring  completion  to  begin  shuttiebox  and  operant  chamber  testing  by  September  1  as 
planned. 

Substudy  So:  Fabrication  o*  918  MHz/2450  MHz  Chronic  Exposure  System:  Construction  work  and 
calibration  work  is  complete.  Hardware  has  been  shipped  to  the  contractor,  the  Walter  Reed 
Army  Institute  of  Research. 

Substudy  5p:  Determination  of  Electric  Current  Distributions  in  Animals  and  Humans  Exposed  to 
60  Hz  Eiectric  ond  Magnetic  Fields:  Prolate  spheroids  and  spheres  were  exposed  in  a  unrform 
electric  field  and  the  experimental  SAR's  (specific  absorption  rote)  agreed  with  theory.  Three 
scaled  man  models  (SF:  3.95.  5.95)  were  exposed  and  the  maximum  SAR  and  induced  curreipt 
volues  were  compared.  The  maximum  induced  current  densities  within  the  body  were  located  in 
the  neck,  knee,  and  ankle  for  each  model.  VVe  verified  that  the  induced  current  aensity  was 
independent  of  the  model  size. 

Semi-prolate  spheroids  v*«re  exposed  on  the  ground  plane  and  data  was  compared  to  the  free 
space  exposures  -  the  thermograph  results  show  equivalent  SAR  pottems  for  the  ground  plane 
exposure. 

Substudy  5q:  Immunologicai  and  Hematological  Effects  of  Microwave  Power  Transmission  from 
a  Satellite  Power  System:  Mice  are  being  exposed  in  the  circular  waveguide  system  at  the  Red 
Hutchinson  Cancer  Research  Center.  The  mice  have  shown  no  temperature  change^  Jh& 
minoture  arTechoic  exposure  chamber  is  being  modified  to  expose  the  mice  to  2450  MHz  CW  to 
produce  an  average  SAR  of  14  W/kg.  This  change  in  power  means  redesigning  the  chomt^rs^ 
Tv»fln-well  calorimetiy  tests  will  be  performed  to  find  the  optimum  locations  for  similar  average  SAR 
in  all  the  animals. 

Substudy  5r:  Fabrication  of  24r0  MHz  Circular  Waveguide:  New  Project 

APPUCABIUTY-  Applicable  to  improved  clinical  techniques  such  as  diathermy  and  certain  newly  possible 
uses  in  medicine  of  microwave.  The  use  of  microwave  energy  in  industrial,  scientific  and  medical 
applications  have  increased  the  population  at  risk  to  unknown  side  effects.  The  close  contact  of 
our  laboratory  with  federal  authorities  and  the  international  collaboration  of  scientists  will  moke 
the  setting  of  standards  possible. 

052  Mechanism  and  Treatment  of  Muscle  Contracture  in  Disabling  Diseases— 
B.  Soieus  Immobilization  Contracture  in  the  Baboon 

Principal  invesrigotor:  Walter  C.  Stoiov,  M.D. 

Status:  Continuing 
Dotes:  1971-1982 

Cost-  Annual  $20^0  Projected  Total  $170,000 

RT  Annual  $14,540  RT  %  of  Annual  Total  71% 

Annual  Report  Reference:  *1S.  Page  450.  R-24 

OBJECTIVES: 

1  To  determine  the  location  and  nature  of  changes  that  occur  in  muscle  that  has  undergone 
contracture  (i.e..  mecnonism)  such  that  its  obilitv  to  lengthen  with  external  tension  is  reduced, 
limiting  joint  range  of  motion. 

Soeciflcoliv  To  determine  the  course  of  development  of  contracture  in  the  immobilized  soieus  by 
frequent  monitoring  of  the  range  of  motion  of  the  ankle  during  immobilization,  and  determining 
the  natural  course  of  recovery  from  contracture  by  monitoring  the  ROM  of  the  ankle  at  frequent 
intervals  during  unassisted  recovery. 
2.  Once  the  mechanism  is  determined,  to  spec:^'  a  treatmenr(s)  likely  to  reverse  the  process  or 
preventive  measures  which  will  inhibit  the  process. 


ERIC 


80 


6i 


Universrh/  of  Washington 


Specifically:  To  determine  the  effects  c  on\c  increases  in  vascularity  induced  by  deep  heating 
with  shortwove  diathermy  and  chronic  r-ositioning  of  affected  muscles  in  an  elongated  posture 
upon  tt^e  recovery  patterns  of  baboon  soleus  muscles  that  hove  undergone  contracture. 
Parameters  examined  will  include  ankle  range  of  motion,  total  muscie  belly  iength,  muscle  fiber 
length,  length  of  tendon  aponeuroses,  sarcomere  size,  number  of  sarcomeres  per  filler,  and 
overall  muscle  architecture. 


METHODOLOGY:  The  animal  will  have  one  leg  immobilized  by  extemo\  plaster  casting  wirh  the  ankle  in 
full  plantar  flexion.  Range  of  motion  of  the  ankle  will  be  measured  prior  to  the  immobilization,  at 
weekly  intervals  (at  which  point  the  cast  must  be  removed  and  then  replaced)  during  the  five- 
week  immobilization  period,  and  frequently  during  the  recovery  phase  (up  to  two  months). 

Soleus  immobilization  contracture  in  the  baboon:  Mature  animals,  those  that  hove  already 
undergone  their  rapid  growth  phase,  v/ill  be  used  to  minimize  the  effects  of  growth. 

included  in  the  initial  phase  is  thedevelopment  of  a  leg  model  (phantom)  that  will  ailowforthe 
accurate  nnonitoring  of  eriergy  deposition  during  shortwave  diathermy  treatment  analogous  to 
the  experimental  animal  protocoL  Each  animal  will  hove  one  leg  immobilized  for  five  weeks.  At 
ttiis  point  the  immobilized  leg  will  be  recast  in  an  adjustable  cc?st  that  allows  for  variable 
positioning  of  the  ankle.  In  addition,  this  cast  will  befitted  with  shortwave  diathermy  coils  to  allow 
for  6-8  hours  of  chronic  deep-heatirtg  doily.  The  recover/ pattern,  as  judged  from  improvements  in 
the  ROM  of  the  ankle,  will  be  monitored  until  either  a  normal  ROM  is  achieved  or  sufficient  time  has 
elapsed  for  normal,  unassisted  recovery. 

The  soleus  muscle  will  be  dissected  out  and  the  following  parameters  ascertained  by  gross 
physical  examination  of  the  whole  muscle;  weight,  total  length,  length  of  tendon  aponeuroses  of 
origin  and  insertion,  length  of  muscle  fibers  and  thickness  and  width  of  the  muscle.  The  muscle  will 
be  sectioned  to  ascertain  sarcomere  size,  fiber  length,  and  number  of  sarcomeres  per  fiber. 
Comparison  of  the  muscle  that  has  undergone  contracture  and  the  contralateral  control  will 
determine  the  architectural  rearrangement  that  adult  muscle  undergoes  following  contracture. 


RNDINGS  TO  DATE:  TTiis  study  was  run  using  a  total  of  three  adult  mole  baboons  The  first  animal  was 
prinnarily  run  to  develop  and  perfect  the  techniques  used  in  this  study.  Contracture  was  produced 
which  indicates  that  after  five  weeks  immobilization  there  was  an  overage  effective  reduction  in 
the  range  of  nnotion  of  the  ankle  by  48%.  This  reduction  in  the  range  of  motion  of  the  ankle  is 
accompanied  by  an  average  of  only  10%  reduction  in  the  total  length  of  the  soleus  muscle  belly. 
When  viewed  from  the  posterior  surface  approximately  70%  of  the  change  in  beliy  length  is  due  to 
fiber  shortening  and  30%  due  to  shortening  of  the  insertion  aponeuroses.  From  the  anterior  surface, 
cpproximateiy  ^%  of  the  muscle  betly  length  change  is  aue  ^  o  fiber  shortening  and  60%  due  to 
shortening  of  the  origin  aponeuroses.  In  the  baboon  soleus.  however,  with  the  length  of  the 
aponeuroses  being  six  to  eight  times  that  of  the  length  of  the  muscle  fibers,  the  10%  change  in 
muscle  belly  length  reflects  a  5%  change  in  aponeuroses  length  and  a  33%  reduction  In  fiber 
length,  suggesting  again  the  effect  of  immobilization  contracture  is  primarily  due  to  alterations  in 
active  metabolic  structures. 

As  of  the  preparation  of  this  report.  Part  1  of  the  methodology  is  in  progress.  An  adult  male  baboon 
has  had  his  right  leg  immobilized  in  a  plaster  cast  with  the  ankle  in  full  plantar  flexion.  Following 
the  development  of  confracture  the  case  was  removec.  The  range  of  motion  of  the  ankle  during 
recover/  is  being  monitored. 


APPUCABIUTV:  Muscle  contracture  secondary  to  positioning  is  best  reversed  by  chronic  positioning  of  the 
muscie  in  the  elongated  posture.  Tendon  lengthening  procedures  should  be  very  carefully  con- 
sidered in  the  face  of  muscle  contracture.  In  all  growing  patients  with  conditions  productive  of 
confracture,  meticulous  perioQi'^  posturing  of  the  offending  muscles  in  the  elongated  posture 
should  inhibr!"  the  development  cf  contracture  and  subsequent  loss  of  functional  ability. 


EKLC 


Universilv  of  Washington 


053  Control  of  Spasticity  with  EMG  Blofeedbaci^  111 tne  incomplete  Spinal 
Cord  Injured  Patient 

Principal  Investtgotor:  Jeffrey  C.  Stegor,  PhD. 

Status:  Continuing 

April  1975-Novembef  1980 
C  _^ '  Annual  $9,947  ^^^^  < <5»Ql  $2S.oOO 

RT  Annual  $9,372  of  Annual  Totci  94% 

Annual  Report  Reference:  #18.  Page  259.  R-1 19 

OBJECWES:  To  determine  the  efficacy  of  surface  electrode  EMG  f^ba^K  for  ^ecreosing  spasticity  in 
incorr^pleta  spinal  cord  lesions  (where  control  may  be 

METHODOLOGY:  The  effects  of  biofeedback  will  be  detemnined  by  ^J'^^'^^^'I'^'^^.C!,  """^I^?  ^^^^^tl 
near  the  site  of  the  spasm  ond  providing  visual  or  auditojy^tKick  designed  to  enhance  m- 
cSLed  mSdeTekSon  in  thcSarea.  (2)  measuring  spaJ^'^ty(meQr,  ^ionic frecuency  assess- 
l^^^sta^arJizS  procedure-see  methods)  beforean<^^i<eecib^ckfraining  to  evaluate 
me  eSJnt  cS?f  c^ge  associated  with  decreased  surfq^^^l./^  EMc^- .  ^.ctivttv.  C3)  ^'f',^'";^^ 
dS^X  character&lcs  and  mood  before  and  after  f/^bcfck  tr<?"n,ng  to  deterrn-ne  the 
S^ho?<S^cal  Tm^  of  learning  this  self  control  proce^^f^.  ar'd  (4)  '^T^'^^'^^ ^Tl^^I" 
^  a?S  pSrsono^^ty  choracteriSics  with  objeetive  char^^f^in^MG r^^^^^^^'^,^^ 
SSJSit  andoSective  changes  in  range  of  motion.  ADL  Jl^^obif 'ties.  ^ndact,viiv  levels, 

RNDtNGS  TO  OA.TE:  This  study  has  been  fully  implemented  and  ioxi^mi  '^J'^ I'^^'^^'^^^'^^^^Z. 
bien  njn  through  the  treatment  poradigm.  In  addition.  n^/J^^tiv^  dote;?  has  be^  collected  on 
S?^<5?^iniured  subjects  regarding  gastrocnemius  ond  ant^tlt^taiiser-^Gact^^ityascorelat^ 
S  plantar-  lexion.  Also.  thTplantar-flexion  assessment  devi^^  (PF/^D)hc;^  been  validcjed^fo^^^^ 
wi£  SCI  Ss  and  verified  as  a  clinically  useful  measure  of  lo/^re^rT-emiV  spasticiV-  The  following 
specific  findings  have  been  mode: 

1  EMG  activity  in  the  gastrocnemius  is  most  consistently  c/'^lQfe<l  witr  PFAD  measurements  of 
piontar-fiexion  (r  =  .61  to  .88.  depending  upon  conditions^' 

2.  Gastrocnemius  EMG  activity  is  not  necessarily  an  a^^^^cat^'ndlc^Qt^c^^  P|ontQrf,ex^  la^the 
correlation  between  PFAD  levels  and  gastrocnemius  EM^  car^  be  low  qs  ,15  m  certain 
conditions. 

-be  PFAD  5vsTem  is  nighiy  reliable  in  measuring  rheangieoff^^fircJr-flexi^n  w.tt^onecm  °^neeGle 
^'  oSl^tion  (on  the  hi^h  strip  chort  recorder)  corresponding On^  degr^ of  plQntar-flexion.  with 
an  error  rcrte  of  te.«-s  than  1% 

4  Twelve  90  minute  sessions  (20  minutes  of  EMG  feedback  g^t se^ior^ )  ^'^f^^dback  allowed 
rJ^lelncomoiete  SCI  potients  (-  paraplegics  and  9  quo^J^file^ic)  tc^  signifiCQr^tiV  reduce  the 
intensity  and  duration  of  their  Icwer  extremity  spastici'y  ^  "^sa^^red  i^Vthe  pfa^- 

5  Th^se  seme  three  patients  (the  fourth  one  is  dropped  out^^lc?  transportation  difficulties)  ato 
oer?in?r^ed  7gnificant  deductions  in  the  duration  ^rg.  f,ec?iue.cV  of  spQsrr^s  outsiae  the 
laboratory  by  implementing  home  practice  of  the  feediji' fa^'^'^iQ'-^®^' 

6.  All  gains  were  maintained  at  one  month  follow  up. 

APPi  ir  ABILITY-  This  research  may  be  of  real  benefit  for  ijpinal  cord,"^iW9^  whio  J^ff®'' from  the  secondary 
Xi^iitV  Of  s^sticity.l^^  interferes  with  tronsfe    c^b.lifV  ^n^^  abrlity  to  corK:entrate 

onwSrK  tasks  therefore  interrupting  vocational  and  educ/^^al  ^oqis,  S2iP"'!:H^?Si^?n  h 
only  method  available  to  control  the  frequent  spasms  t  >hel^sis  '^f^'^^'^^^I'^^, 
Suses  loss  of  ole-ness.  A  simple  treotmenr  technique  suc^  ^Sfhis  one.  effective,  might  be  most 
helpful  in  helping  spinal  cord  clients  return  to  work. 
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054  Rehabilitotion  Indicators:  A  Method  for  Enhancing  Accountabiiify 


This  prolGCt,  R^A  funded,  appears  nominally  within  RT-1.  Work  on  the  project  is  centered  in  CT-3, 
VA  Hospital.  Brecksville,  Ohio,  and  University  of  Georgia.) 


OBJECTIVES:  To  develop  a  set  of  multi-dimensional  (ADL  vocational,  social)  rehabilitation  indicators 
that  will  be  applicable  to  a  broad  range  of  disabilities  (physical,  sensory,  MR,  psychiatric),  and  in 
rTKJny  types  of  settings  (VR,  medical  rehab,  VA,  sheltered  v^orkshops,  etc.). 

To  enhance  accounting  for  the  multi-phasic  nature  of  rehobilitotion  services  by  developing 
indicators  that  can  be  used  at  various  points  in  time. 


METHODOLOGY:  Rehabilltah'on  indicators  will  be  developed  by  each  of  three  factor  relevant  task  forces 
(ADL  Vocational,  Social)  that  meet  the  following  criteria: 

1.  Items  are  to  be  behavioral  descriptors, 

Z  relevant  to  goals  of  clients  and  rehabilitation  settings, 

3.  graded,  scalable  and  potentially  measurable, 

4.  potentially  modifiable  (behaviors  have  Yange'), 

5.  generalizable  across  sets  of  clients,  not  idiosyncratic. 

6.  The  placement  of  each  item  must  be  defined  withi.  i  the  hierarchy  of  the  branching  system,  and 

7.  the  behavior  described  by  the  item  must  be  consistent  and  reproducible. 

Rehabilitotfon  indicators  may  be  used  to  develop  client  prc^les.  from  which  a  weighting  system 
may  be  derived.  This  proposed  weighting  system  woc*ld  ass'^t  in  defining  severity  of  disobility 
functionally  and  also  in  helping  to  develop    weighted  closure  system. 

The  developmental  phase  of  the  Rehabilitotion  Indicators  project  is  in  its  final  stages.  Two 
indicator  Sets,  Social/Leisure  and  ADL-Mobillty,  hove  iDeen  completed.  The  former  hcs  been  re- 
ceiving extensive  field  testing  with  RT-3  during  the  post  year.  Two  additional  sets.  Vocational,  and 
Environmental  Status  Indicators,  ore  neoring  completion. 


RNDINGS  TO  DATE:  Wort<ing  with  the  R7-1  staff,  a  linkage  system  has  been  developed  by  which  frequency 
values  from  eoch  of  the  three  API  forms  can  b&  equated  with  the  others.  This  now  makes  it  possible 
for  us  to  pool  our  data  from  a  spectrum  of  disability  groups. 

Additional  work  has  been  done  with  the  API  and  RT-1  which  will  not  be  reported  here.  The  API-F 
Form  has  been  factor  anc'yzed  in  the  current  year,  based  on  some  *^0-^  cases  spread  among 
male  and  female  pain  patients  and  male  and  fem.ole  spouses- 

The  factor  analytic  process  yielded  23  factors  or  item  clusters  which  account  for  significant 
amounts  of  the  variance  pool  and  which  will  be  used  in  subsequent  studies.  These  are :  "^usehold 
chores,  work,  child  care,  walking,  family  self  care,  friends,  academic,  financial,  obsen/ing  children 
or  sports,  ontertainment,  auto  repairs,  home  fixup,  organization/club,  letter  writir  .g/receiving, 
business  phoning,  escorting  or  observing  children,  visiting  doctors,  bathing  -  visits  by  social  wort<ers, 
and  visiting. 

Individual  items  not  failing  within  factor  item  clusters  were  individually  correlated  with  each  factor 
cluster  score.  This  process  has  haa  the  effect  of  identifying  items  v,'hich  might  be  added  to  a  given 
factor  and  of  identifying  items  which  function  as  1-item  factors.  This  latter  point  is  illustrated  by  the 
item,  frequency  of  resting/napping.  It  does  not  accrue  a  heow  weighting  in  any  single  factor.  But 
it  does  discriminate  among  the  four  criterion  groups  with  great  power  In  effect  it  is  a  1  -ttem  factor 


Status: 
Dotias: 
Cost: 


Annual  Report  Rf>(erence: 


Priricipal  Investigator: 


Wilber  E.  Fordyce,  PhD, 
Continuing 

October  19740ctober  1983 

Annual  $3,575 
RT  Annual  $700 

#18,  Pago  482,  R-125 


Projected  Total  $750,000 
RT  %  of  Annual  Total  20% 
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APPUCABIUTY:  The  product  of  this  project  will  be  responsive  to  the  increasing  demand  foraccourTtabilitv, 
demand  based  within  federal  mandates,  third  party  payers,  consumer  groups  and  individual 
clients. 

The  product  will  be  relevant  to  providers  of  services  in  meeting  the  demand,  in  that  preser^t 
accounting  systems  are  inadequate  in  justly  describing  input,  process  and  outcomes  of  renabili- 
tation. 

055  Quadriceps  Pacing,  Phase  III:  Relative  Effects  of  Dynamic  and  Static 
Exercise  Programs  on  Maximal  Isometric  Strengtti  and  Motor  Unit  Synctnrony 

Principa)  Investigator:  Bartsara  J.  DeLoteur,  MD. 

Status:  Continuing 

qqI^.  July  1977-Oecember  1981 

c-Mt-  Annuel  $26^00  Projected  Total  $67,000 

RT  Annual  $22^75  RT  %  of  Annual  Total  84% 

Annual  Report  Referenc©:  *18.  Pag©  470.  tl-126 

OBJECTIVES:  The  first  objective 's  to  compare  the  increase  of  static  strength  resulting  from  different  train- 
ing conditions. 

1  a  fatiguing  task,  mixed  (dynamic  with  a  hold)  versus  no  exercise 

2  a  fatiguing  task,  mixed,  versus  a  nonfatiguing  (paced)  dynamic  task  of  eaual  mechanical  work 
3'  a  fatiguing  task,  mixed,  versus  a  fatiguing  static  task  (decay  of  tension  ro  30%  of  initial  force) 

4.  tv»«3  fatiguing  static  tasks  (decay  of  tension  to  80%  of  initial  fore©  versus  decoy  of  tension  to  40%  of 
initial  force) 

5.  a  fatiguing  pur©  dynamic  task  versus  no  exercise 

6.  a  nonfutiguing  brief  maximal  static  fore©  versus  no  exercise 

A  second  objective  is  to  compare  the  effects  of  the  above  types  of  exercise  on  the  synchrony  of 
motor-unit  firing,  and  to  establish  whether  there  is  a  correlation  between  the  increases  in  muscle 
strength  with  the  increases  in  synchrony. 

METHODOLOGY-  Sixty  subjects  will  b©  randomly  selected  from  a  population  of  healthy,  sedentary  young 
adult  males.  Subjects  will  b©  chosen  who  are  not  in  ar.  active  physical  training  program. 
At  the  beginning  of  the  study  and  every  two  weeks  thereafter  for  t>A/©lve  weeks,  the  ^naximol 
isometric  force  of  each  quadriceps  wiil  be  measured  on  a  strain  gauge.  Subjects  will  be  divided 
into  six  groups  of  five  and  wilt  perform  the  fasks  listed  above.  Since  subjects  are  assigned  random- 
ly from  a  relativelv  homogenous  grouD.  this  should  eliminate  moior  initial  differences  between 
groups.  However,  rh©  most  conservative  comparisons  ar©  from  leg  ro  leg  within  the  groups.  ..^es© 
latter  will  be  the  principal  base  for  comparison. 

The  dependent  vanabie  in  all  cases  is  th©  rate  of  change  of  maximal  isom©tric  force  and  the 
rate  of  change  in  rhe  synchronization  ratio.  Maximal  isometric  force  on  both  sides  will  be  measur- 
ed at  90  60  and  1 5"  flexion  on  days  1 . 11 .  2 1 .  3  ^  41 . 51 ,  .'6, 57,  -58, 59,  and  60.  This  is  every  ten  days 
sessions  during  training  and  on  the  final  five  days  when  there  is  no  training.  Motor  unit  synchrony 
will  be  measured  on  days  1,  28  and  55  (the  beginning,  midpoint  and  end  of  trai-iing), 

HNDINGS  TO  DATE  The  results  indicate  very  little  positive  transfer  from  dynamic  programs  ^o  maximal 
isometnc  strength.  There  appears  to  be  considerable  specificity  of  training.  For  example,  group 
rhr«e  when  tested  at  90  degrees  of  knee  extension,  showed  greater  isometric  strength  on  the 
iscmetric-trained  side  than  on  the  dynamic-trained  side,  but  at  the  other  levels  (60  and  io 
^f^.-r^«.of  the  fibuia  from  horizonton.  the  dynamic-trained  side  did  better;  acporently  actively 
SoiAg  through  that  level  in  the  range  of  motion  was  more  important  than  the  type  of  exercise, 
rne  biggest  increases  in  strength  (day  one  of  testing  compared  to  the  final  tests  on  vhe  last  five 
davs^  were  in  group  1  at  60  degrees  (dynamic  side  great.-r  than  nontrained  side);  group  3  at  90 
degrees  (static  side  greater  than  dynamic  side);  and  group  6  at  90  degrees  (side  trainee  on  the 
test  task  greater  than  the  nontrained  side). 
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When  one  compares  thegroups  1  and  5,  a  very  important  outcome  is  observed.  Both  groups  1  and 
5  were  dynom'':.  but  group  5  was  pure  dynamic  (i.e..  had  no  hold)  whereas  group  1  wos  a  7- 
seccnd  dynamic  (i.e..  includes  a  full  5-second  hold  in  full  extension).  Thus  there  is  a  substantial 
isometric  component  to  group  1 .  Group  5  showed  a  slight  overall  average  decrement  in  maximal 
isometric  force,  whereas  group  1.  which  had  a  significant  isometric  component,  showed  a  large 
percentage  increase  at  60  degrees  and  15  degrees. 

Further  replications  of  the  study  are  needed  for  the  following  reasons.  1 .  Additional  equipment:  on 
isokinetic  exerciser  is  now  available  to  us  to  use  for  additional  outcome  measurement.  This  will  not 
only  substantiate  the  isometric  measurments  made  on  the  strain  gage,  but  will  allow 
measurement  of  dynamic  torque  throughout  the  range  at  various  speeds  which  will  greatly  add 
to  the  knowledge  of  the  specificity  of  toe  different  types  of  exercise.  2.  Additional  measurements: 
some  individual  measurements  hove  tended  to  skew  the  data  inexplicably.  Further 
measurements  will  either  substantiate  this  variability  or  permit  data  on  these  widely  different 
individuals  to  be  discarded.  (For  example,  one  subject  in  group  5  showed  a  decreased  maximal 
isometric  strength  over  the  tvi^elve  v/eeks  of  the  study.)  3,  Muscle  biopsies:  the  third  reoson  that 
techniques  such  as  closed  needle  biopsy  have  now  become  available  to  us  so  that  we  can  moke 
comparisions  of  actual  muscle  changes,  not  simply  comparisons  of  performance. 

APPLICABILITY:  The  single  largest  amount  of  time  in  any  spinal  cord  injured  potienf  s  rehabilitation  pro- 
gram is  spent  on  strengthening  exercise,  with  the  intent  of  giving  patients  not  only  strength  but 
also  skills  they  need  for  their  daily  living  demands. 


It  is  not  known  whether  there  is  any  exercise  program  with  applicability  to  all  the  tasks  required  of 
spinal  cord  injured  patients.  There  is  evidence  in  the  literature  both  for  some  degree  of  specificity 
and  some  degree  of  interchangeability  in  exercise  programs.  Current  practice  is  to  prescribe 
dynamic  exercise  (high  forces  or  low)  as  if  it  were  universally  applicable.  In  order  for  the  potient 
to  learn  most  efficientfy  to  perform  given  tasks,  it  would  be  useful  to  know  how  specific  a  given 
exercise  program  is;  at  the  same  t\me  training  for  each  and  every  task  would  be  expensive  and 
rinne  consuming.  The  information  learned  from  this  study  will  help  the  physiatrist  to  prescribe  the 
most  effective  type  of  exercise. 


056  Modification  of  Speech  Patterns  of  Normal  and  Dysarthrfc  Speakers  as  a 
Function  of  Four  Rate  Control  Strategies 


OBJECTIVES:  The  objectives  of  this  study  are  to  determine  the  durational,  intonational.  and  stress  partem 
changes  of  normal  and  dysarthria  speokers,  who  are  instructed  to  control  their  speaking  rote 
through  four  strategies  (1)  external  pace  stimulus  provided  by  the  experimenter  {2)  concurrent 
external  pace  stimulus  provided  by  the  sp>eaker  (3]  momentary  pause  between  each  word  and  (4] 
completion  of  an  utterance  within  an  allotted  time.  The  relation :;hip  between  speech  inteliigibilit/ 
of  dysarrhric  speakers  and  rote  control  strategies  will  be  studied. 

METHOCOLOGY: 

1.  Normal  aauit  speakers  and  dysarthria  speakers,  who  speak  with  less  than  normal  intelligibiiity.  will 
be  included  in  this  study.  Ten  normal  speakers  will  be  included  in  the  first  phase  of  the  study,  and 
twenty  dysarthric  speakers  in  the  categories  of  ataxic  dysarthria  and  hypokinetic  dysarthria  will  be 
included  in  the  second  phase  of  the  study. 

2.  Dunng  the  first  phase  of  tt^  study  each  speaker  will  be  audio  r  xjorded  as  he  produces  four  sample 
sentences  under  one  control  and  four  experimental  conditions.  During  the  control  recording  session 
the  speakers  will  be  instructed  to  rec:d  sentences  in  their  habitual  cor.versationai  manner  The 
criterion  rotes  unde^-each  experimental  task  will  be  60  words  per  minute.  lOU  words  per  minute,  and 
140  wOfds  per  minute.  During  each  of  the  experimental  recording  sessions,  the  speakers  will  be 
instfucved  to  control  frieir  rote  occorciing  to  one  of  the  specific  rote  control  strategies  listed  under 
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Annual  Report  Reference: 


David  R.  Beukelnnan,  PhD. 
Continuing 

Decembef  1976-June  1981 

Annual  $10,900 
RT  Annual  $10,900 

^18.  Pago  290.  H-128 


Projected  Total  $33,124 
RT  %  of  Annual  Total  100% 
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tti©  objective  section  of  ttiis  proposal.  (1)  External  paco.stlmulus  (2]  P*f 
sflmuius  provided  by  the  experimenter  (3)  Momentary  Pause  (4)  Time  Allctmont.  Speakers 
will  be  permitted  to  practice  various  speaking  rates  witti  material  other  ttian  tt^e  target  material  ot 
ttie  study.  When  they  are  speaking  at  criterion  rates,  the  target  sentences  will  be  presented  and 
recorded  Each  of  the  four  experimental  recording  sessions  will  occur  on  a  different  day,  so  that  the 
learning  effects  on  the  speaking  performance  of  the  subjects  will  be  reduced.  The  order  of  the 
speaking  rates  under  each  experimental  conditions  will  be  randomly  selected. 
Speech  samples  will  be  selected  such  that  each  potentially  will  include  a  unique  stress  or  intona- 
tion pattern.  Stress  and  intonation  patterns  planned  are  (1)  primary  stress  first  word  of  sentence  2 
primary  stress  last  word  of  sentence  (3)  sharp  raising  intonation  last  word  of  sentence  and  W 
gradual  rising  intonational  pattern  througtiout  the  sentence. 

All  speech  samples  will  be  recorded  on  an  audio  tape  recorder,  with  the  microphone  placed  10" 
anterior  to  the  lips  of  eacJ-.  speaker.  The  primary  acoustic  analysis  wili  be  completed  by  an 
experimental  program  on  a  PDP 11  computer.  This  program  simultaneously  ano'yzes  fundamental 
frequency  (pitch),  intensity  (loudness),  and  the  durational  aspects  of  speech  and  silence  during  an 
utterance  From  these  data  the  following  observations  will  be  taken.  (1)  Speaking  rote,  (2j  percen- 
tage of  total  utterance  time  given  to  pauses,  (3)  percentage  of  total  utterance  time  ^Jiv^n  to 
art-iculation,  (4)  description  of  the  fundamental  frequency  (intonation)  countour  ar.d  {o) 
description  of  the  loudness  contour. 

Phase  Two  of  the  study  which  includes  dysarthrlc  speakers  from  the  ataxia  and  the  hypokinetic 
groups  will  be  very  similar  to  Phase  One  with  the  foitowing  exceptions;  ( 1 )  The  rate  conditions  (60, 
100, 140  words  per  minute)  may  not  be  required  of  all  patients,  ,^n  attempt  wili  be  made  to  have 
the  dysarthria  person  speak  at  as  many  of  tt^ese  rates  as  is  possible.  Also,  they  will  be  asked  to 
speak  at  approximatety  60  and  40  percent  of  their  conversational  rate.  (2)  The  speech  intelligi- 
bility of  each  dysarthria  speaker  for  each  sentence  recorded  will  be  judged  on  the  7-point  scale 
developed  by  Dariey,  Aronson  and  Brown  (1969).  The  types  will  be  rated  by  three  judges. 

The  entire  tapes  of  two  normal  speakers.  t>A/o  ataxic,  and  two  hypokinetic  dyscrtf  .  ic  speakers  will 
be  acoustically  anatyzed  a  second  time  and  the  tapes  of  tv/o  ataxic  and  two  hypokjnetic 
dysarthria  speakers  will  be  rated  for  intelligibility  a  second  time  for  reiiaoility  purposes. 

FINDINGS  TO  DATE:  Data  has  been  collected  from  30  normal  speakers  and  computer  analyzed  for 
fundamental  frequency  (pitch),  intensity  (loudness),  and  duration,  Composite  performance 
profiles  for  these  30  speakers  (one  profile  for  IS  males  and  one  profile  for  15  females)  have  been 
developed.  These  profiles  wii  be  used  as  a  -norm"  against  which  the  performance  of  dysarthria 
speakers  will  re  prepared. 

Data  has  now  been  collected  from  eight  atoxic  dysarthnc  speakers,  four  spastic  dysarthric 
speakers,  and  four  hypokinetic  dysarthric  speakers.  During  the  past  year  data  analysis  has 
focused  primarily  on  the  performance  of  the  ataxic  dysarthric  speakers.  As  a  group,  these 
individuals  improved  their  speech  inteiligibiiity  considerably  when  speaking  rate  was  controlled 
f  reduced).  However  increase  in  the  bizarreness  and  unusualness  of  the  fundamental  freauencv 
end  intensity  canems  was  ooserved  aunng  certain  rare  control  conaitions.  vVhen  -exrernai  coca 
stimulus  '  and  -momentarv  pause"  strategies  were  used,  the  bizarreness  of  the  patterns  was 
greater  than  when  the  "concurrent  external  pace  stimulus  provided  by  the  examiner"  and  the 
•time  allotmenf  strategies  wefe  used.  Clincaily,  it  was  necessary  to  instruct  these  individuals  to 
de-emphasize  adjustments  in  intensity  and  fundamental  frequency  to  signal  stress.  Rather  they 
were  instructed  to  signal  stress  using  adjustments  in  duration  of  pauses  and  speech  sounds. 
Analysis  is  currently  focusing  on  the  hypokinetic  dysarthric  and  the  spastic  dysarthric  SDeal<ers. 
Additional  performance  samples  from  these  two  groups  are  being  collected. 

Excellent  acoustic  analysis  .systems  have  been  developed.  These  Analysis  systems  allow  for  the 
collection  of  both  normal  end  dysarthric  data  with  a  completeness  that  has  never  been  possible 
before. 

A-pPUCASjur.'-  The  treatment  plan  of  most,  dysarthria  patients  include  a  modification  of  speech  rate, 
although  many  authors  recommend  that  the  speech  rote  of  certain  dysarthnc  speakers  be 
reduced,  and  some  authors  suggest  strategies  to  achieve  this  purpose,  information  aoout  the 
effectiveness  of  this  strategy  has  not  been  determined.  The  information  gathered  in  this  study  will  be 
used  extensively  to  select  treatment  strategies  designed  to  mocify  the  speaking  rate  of  dysarthnc 
speakers. 
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057  Measurement  of  Musculature  Blood  Fiow  Induced  by  Microwave 
Diathermy 

Principal  Investigator:  Justus  F.  Letimann,  M^. 

Status:  Continuing 

Dotes:  August  1976-Aprii  1981 

Cost:  Annual  $45/U]0  Projected  Total  $119,595 

RT  Annual  $41 ,950  tHJ  %  of  Annual  Total  92% 

Annual  Report  Reference:  ^18,  Page  154,  R-131 

OBJECTIVES:  To  ascertain  ttie  quantitative  relationship  between  doses  of  microwave  diathenmy  and  Jeep 
musculature  blood  flow  increase  and  rate  change. 

METHODOLOGY:  The  utilization  of  clearance  rate  of  radioisotopes  from  tissue  beds  as  an  index  of  their 
blood  flow  has  long  been  done  both  clinically  and  experimentally.  In  the  present  study  the 
wash-out  of  injected  Xe^^  a  method  particularty  useful  in  the  measurement  of  si<eletal  muscle 
blood  flow  2,  3,  4,  5.  will  be  employed  using  the  human  thigh  for  ttie  diathermy  paradigm.  The 
geometrical  dispersion  of  the  injected  .Xe^^^  depot  will  be  imaged  by  means  of  a  gamma  ray 
camera  interfaced  with  an  on-line  computer  havir^  distc  memory  allowing  replay  of  the  depot 
clearance  event  end  separate  analysis  of  different  regions  of  interest  in  time  and  space.  The 
wash-out  image  coupled  with  the  measurement  of  the  radioactive  cieorance  by  means  of 
scintillation  counter  will  give  a  quantitative  picture  of  the  thigh  blood  perfusion  rate.  In  addition, 
the  microwave  diathermy  process  comprising  both  the  absorbed  energy  distribution  and  the 
responding  blood  flow  field  will  be  modeled  with  a  flnite  element  digital  computer  thermal 
analyzer  to  define  the  range  of  most  probable  models  describing  the  physiologic  response  of 
the  thigh  to  this  process.  This  computer  ^nodel  will  consolidate  information  frorr^  o)  previous 
and  ongoir^  tissue  subsritute  model  energy  der  ^*!ition  experiments*  b)  trani'iient  human 
thigh  temperature  data  obtained  In  vivo  during  c  rhermy  application,  c)  ahctomical  de- 
tails regarding  the  thigh's  geometrical  distortion  under  the  weight  of  the  direct  contact  diathermy 
applicator;  those  details  obtained  from  cadaver  thigh  specimiens  and  d)  the  aforementioned 
Xenon  blood  clearance  experiments. 
Blood  Row  Experiments: 

The  Diood  flow  measurements  will  be  performed  under  a  variety  of  conditions  and  as  such  the 
overall  study  is  divided  into  the  following  eight  experiments.  Eoch  injection  of  the  isotopic  Xenon 
solution  (Saline  and  Xe^"  )  will  be  performed  with  a  very  fine  hypodermic  needle  (27-31  gauge) 
and  the  volume  willjn  each  case,  be  0. 1  mL  with  a  radioactivity  (  specific  activity)  of  approxirrxiitely 
1  miilicurie  per  cc.  AJI  measurement  sessions  will  be  preceded  by  a  rest  penod  in  which  the  subject 
wtll  iDe  recumbent  and  rested  comfortably  for  a  period  of  30  minutes. 
Exp.  !.  Prelimtnary  Xel  33  Washout  Measurements 

Injection  of  the  radioisotope  will  be  performed  at  a  depth  of  1 .5  cm  in  the  upper  third  of  the  anterior 
aspect  of  both  resting  thighs  with  the  subject  supine.  Both  legs  will  be  monitored  for  isotope  wash- 
out, one  by  gamma  camera  and  the  other  by  scintillation  probe.  The  wash-out  decrement  (Slope 
of  the  log-plotted  count  rate  vs.  time)  of  these  instruments  wiff  yield  the  focal  value  of  blood  flow 
rate  at  the  respective  sites  of  Injection.  The  clearance  rate  wilf  be  monitored  to  determine  the  time 
period  over  which  a  significant  gamma  ray  count  can  be  detected  (not  to  exceed  one  hour) 
One  or  two  deeper  injection  depots  will  also  be  employed  in  identical  experiments  to  ascerfcin 
the  effect  of  tissue  attenuation  on  the  maximum  useful  (i.e.  meosureobie)  wash-out  period. 

cxp.  2.  Xe133  Washout  wltti  Diathermy  Heoting  and  Air  Cooling 

This  experiment  is  identical  to  the  preceding  Exp.  1  with  the  following  exception:  after  approxi- 
mately 15  mlnutesofimaging/coun  ting  the  thigh  under  the  camera  will  b  a  cooled  for  five  minutes 
(with  the  camera  removed)  with  an  air-cooled  direct  contact  diathermy  applicator  and  sub- 
seauently  he=ateid  with  this  devire  (with  concurrent  cocHng)  for  20  to  30  minutes  or  until  such  time- 
that  jubjecr  discomfort  want,  ^is  cessation  of  hearing,  immediately  after  this  diathermy  applica- 
tion the  gamma  camera  will  c  )  repositioned  over  the  thigh  and  the  wGoh-out  site  monitored  for 
blood  flow  as  long  as  it  remains  measureobfe.  The  opposite  thigh  will  be  continuously  and  simul- 
raneously  observed  by  scintillation  probe  during  the  entire  experiment  to  provide  a  control 
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measurement  as  weil  as  an  oppork.nitv  to  study  me  contralateral  perfusion  effects  of  diathemny 
performed  on  the  opposite  limb. 

ExD  3  Washout  with  Diathermy  Heating  Oniy  ^  ^,  .nr,^ 

part  isldentical  to  tt.e  methods  used  in  Exp.  2  except  that  no  pre^ool.ng  or  cooling  dunng 

diathermv  application  will  be  done. 

Exp.  4.  Washout  with  Cooling  Only  „v,^c<» 
experiment  is  identical  to  Exp.  2  except  that  there  will  be  no  heating  phase. 

Exp.  5.  Simultaneous  Measurement  of  Blood  Row  'O'^"®  Ternperatures 
The  in  vivo  measurement  of  the  temperature  distribution  in  a  subject's  thigh  will  bedone  by  rneans 
of^em^TaTS^nSS  (thermistors)  mounted  on  the  tips  of  long  thin  hypodermic  needles  vj^^ 
wiil  be  inserted  laterally  into  the  thigh  such  that  the  sensors  underi.e  the  centeriine  of  the  d"omerrny 
anolicator  at  varying  depths  in  the  tissue.  Four  to  six  of  these  sensors  will  be  positioned  with  theaid 
of'^^^examiSo?  sc  mat  the  sites  of  temperature  measurement  -^"^^^^^^ 
ments  emoloying  invasive  temperature  probes  involve  the  implantation  of  such  proises  in  only  one 

mfgh  o^^S^subject.  Wortoini^  ^'^''^^ '^^'^'!::''^^ 

II;S5t«j1^b^mS^hsas  described  in  Exp.  1;  the  subsequent  wash-out  will  be  measured  penod.- 
cally  to  determine  the  effect  of  the  probes  on  the  thigh  blood  perfusion  field. 
ExD  6  Blood  Row  and  Temperature  Measurement  with  Diathermy  Heating  and  Cooling 
Sfs  excS^^nt  emp^ys  the  methods  described  in  parts  2  and  5  concurrently  in  order  to  gauge 
me  eff^^diat^^rheating  and  cooling  on  the  simultaneous  blood  flow  and  temperature 
Tet.!  u^^ing  mtSamermy  applicata  lT.is  memod  will  provide  a  significant  advantage  over 
the  p^vfo^rex^^riments  in  mat  me  observed  temperature  levels  will  provide  a  means  bywhich 
m:~ti?n?ounter(s)canbeposirionedforwashK.utdete^^^^ 

lar  interest  in  the  diathem^ic  blood  flow  response;  for  example,  at  the  moment  of  P^l^;^^^^^ 
memod  will  also  provide  a  means  of  investigating  whemer  or  not  ^^^e  micra>A^e  diathenr^^^ 
S^e^  can  bf  u?iSd  to  override  me  cooling  effect  of  augmented  blood  flow  and  thereby 
e^blSh  the  feasibility  of  controlling  me  tissue  temperatures  such  mctmey  are  maintained  in  the 
"merapeutic  range." 

pyn  7  Blood  How  and  Temperature  Measurement  with  Heating  Only 

l^e  memSTof  Ip.  s  3  and  5  will  be  combined  to  studymeeffect  of  heating  only  on  temperature 
end  perfusion  rates. 

Pxn  a  Blood  Row  and  Temperature  Measurement  with  Cooling  Only 

^e  mem^s  of  S^.  s  4  and  5  will  be  combined  to  study  me  effect  of  cooling  on  temperature  and 
perfusion  rates. 

INSTRUMENTATION  AND  MATERIAl^ 

A  A  dual  orobe.  Nai  r  sodium  lodioe)  crvstai  scintillation  counter  w,ll  usedjo  ^J^f^^J^Jf^^^ 
gamma  ray  emission  levels  which  are  proportional  to  the  concentration  of  Xe'^^  ot  me  injection 
depot.  These  measurments  yield  iocai  blood  flow  rates. 

A  hinh  rssolutlon  circular  field  gamma  ray  camera  and  companion  imaging  system  will  be  used 
fo^mSie^nS  coun?XE-  washout  in  the  migh.  This  system  is  connected  to  a  dIsK  memory  on- 
line  comouter  as  previously  described. 

A  Oi^  nir-ooo^  direct  contact  diathermy  applicator  that  has  been  designed  and  tested  in 
our  ob'irator.S^i'fe  uS^  t^^^  the  migh  A  915  MHz  Genera,  ^'-^f^  ^-f^^^^^^ 
ndaated  to  allow  me  operator  to  van/  the  output  microwave  power  levei  from  5  to  100  Watts.  The 
Sowor^vJ  ul^in  meSpenments  will  be  approximately  40  Watts  net.  The  direct  contact  appl. 
^^aror  has  a  c^  air  supply/pump  system  mat  permits  the  <=^^^^^^^:^^^^^' ''^.^^^^^ 
Oes^Ld  temperature  and  flow  rate  of  cooling  air.  This  air  system  is  also  instrumented  to  continuous- 
ly show  the  relative  humidity  of  the  air  stream. 

A  CDC  6400  Digital  Comouting  System  end  o  heat  transfer  thermal  analyzer  program  developed 
n  co^^u^Son  w,th  the  Unive^ity  of  Washington  Deoartment  of  Mechanical  Engineenng  will  be 
employed  in  the  computer  modeling  of  the  m,gh  diamermy  process. 

Rndioisotooe-  Xenon  133  avery weak-emitting,lowenergy(gammaray)raaioisotopewh.chhas 
■  p^n  Serand  Routinely  used  for  years  in  clinical  and  experimental  blood  flow  ana  volume 
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measurennents  wifl  be  injected  in  saline  solution  at  specific  activity  levels  of  approximately  1  miili- 
cune/cc.  it  will  be  injected  into  the  quadriceps  through  very  thin  (27-31  gauge)  hypodermic 
neeaJes.  too  small  to  cause  significant  bleeding.  The  half-life  of  this  isotope  is  51 2  days,  though  the 
Xe'--  is  expelled  from  the  body  in  a  matter  of  minutes  through  the  lungs. 


RNDINGS  TO  DATE: 

I.  HUMAN  DIATHERMY  BLOOD  FLOW  EXPERIMENTS  EMPLOYING  SIMULTANEOUS  INVASION  TISSUE  TEMP- 
ERATURE MEASUREMENTS: 

A  A  period  of  15  minutes  after  the  Xenon  injection  is  required  to  insure  thorT  the  local  hvperemic 
reaction  due  to  the  injection  will  have  subsided;  a  longer  period  of  recovery  from  the  trauma  of  the 
insertion  of  the  temperature  probe  catheters,  while  expected,  was  not  indicated  by  the  data. 

b.  Contrary  to  previous  thinking  as  implied  by  the  protocol  outlined  In  the  Exp.  5  description,  it  was 
found  that  ttie  microwave  field  had  minimal  heating  or  perturbing  effects  on  the  scintillation 
counter.  This  finding  enabled  MBF  to  be  continuously  monitored  throughout  the  cooling  and 
diathermy  processes  rather  than  requiring  an  interruption  of  counting  during  the  heoting  periods 
as  was  previously  done  for  Exp's  1*4. 

C.  A  "critical  temperature"  (CT)  behavior  is  always  seen  during  localized  diathermy  (if  sufficient 
power  is  employed)  such  that  MBF's  remain  at  or  near  resting  levels  until  a  certain  temperature 
threshold  is  exceeded  ( in  the  neighborhood  of  42^0)  at  which  time  peak  blood  flow  responses  are 
precipitiously  induced  bringing  tissue  temperatures  down  markedly. 

D.  The  relationship  of  these  peak  [v18F  values  to  their  respective  '^triggering"  temperatures  appeors  to 
be  approximately  linear;  this  is  to  say  that  the  vasodilator/  response  seems  to  increase  in  propor- 
tion to  CT  level. 

E.  Peck  MBF's  of  approximately  40  ml/min/1CX3g  have  been  measured,  these  slightly  higher  than 
previous  estimates  of  maximum  possible  MBF  responses, 

F  It  has  been  found  that  it  is  possible  to  override,  to  the  degree  desired,  the  heat  dissipation  effects  of 
perfusion  after  the  onset  of  peak  CT  blood  flows,  i.e..  tissue  temperatures  may  be  brought  back  up 
into  the  "therapeutic  range"  of  42-45^C  by  judiciously  increasing  the  microwave  power.  At  the 
current  level  of  knowledge  it  is  only  prudent  to  attempt  this  "override"  when  deep  tissue 
temperatures  are  being  monitored. 

It.  COMPUTER  MODELING  OF  DIATHERMY 

The  blood  flow/ temperature  measurement  experiments  just  described  were  performed  with  greet 
attention  given  to  maintaining  a  high  level  of  quantitative  control  over  the  thermal  and 
.^eomerncai  csoecrs  of  ^he  ^^eaTmenrs;  rhis  effort  rowara  ^he  ena  of  rnorougniy  defining  ^he 
energy  interactions  in  the  limb.  The  Quantitative  aspects  of  the  blood  flow/temperature  or 
olood/power-dose  relationship  are.  as  mentionea  in  "Methcdotogy".  to  ce  cnecked  and 
explored  furtTier  via  thermodynamic  computer  models  of  specific  human  diathermy  experiments. 
Toward  this  goal  (a)  the  necessary  moaifications  in  the  parent  thermal  analyzer  program  have 
been  made,  sample  hypothetical  problems  have  been  tested,  systematically  studied  (see  Figure 
4  end  5)  and  reported  in  the  literature'^  and  (b)  three  numerical  models  cf  specific  experiments 
have  almost  been  completed.  In  addition.  (c>  the  basic  thermodynamic  and  heat  transfer 
principles  aoplicabie  to  the  energy  anaiysis  of  diathermy  and  thermotherapy  in  general  have 
been  defined  and  also  presented  in  the  literature'*^. The  tissue  surrogate  models  needed  for  the 
determination  of  the  microwave  energy  deposition  patterns  for  these  specific  computer  models 
ere  now  also  near  completion. 


ApDUCABILlTY-  The  information  that  wifl  be  obrained  can  be  used  by  engineers  to  design  improvea 
applicators,  to  test  their  designs  and  ciso  by  physiotrists  and  physical  therapists  to  prescribe  and 
carry  out  more  effective  diathermy  treatments. 
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058  QuanTiflcatlon  of  Biomechanicci  Function  of  Ankle-Foot  Orthoses  in 
Hemipiegia 

Principal  Investigator:  Justus  F.  Lehmann,  MD. 

Statu*  Continuing 

Qofes:  December  1977-August  1980 

Cosh  Annual  $17,595  Projected  Total  $43,300 

RT  Annual  $13,340  RT  %  of  Annual  Total  75% 

Annual  Report  Reference:  ^18,  Page  185,  R-136 

OBJECTIVES:  To  evaluate  the  biomechanics  of  ankle-foot  orthoses  and  their  effect  on  the 

Sth  upper  motor  neuron  paralysis  and/or  hemiplegia.  The  first  phase  of  the  evaluation  wj^ 
measu^the  moments  and  forces  required  to  maintain  the  P^^^'V^ed  foot  and  ankiein  a 
functional  position  throughout  the  gait  cycle.  The  second  phase  will  determine  the  «>ffectof 
these  forces  on  knee  stability  throughout  the  gait  cycle  by  meosuring  the  mornents  developed 
around  the  knee.  This  will  allow  us  to  t>.'>fablish  design  parameters  for  ankle-foot  orthoses  and  to 
relate  these  to  the  function  provided  by  orthoses  currently  manufactured.  With  this  infomnotion. 
a  rr^thod  may  be  developed  to  prescribe  orthoses  according  to  a  discrete  set  of  quantitative 
criteria. 

METHODOLOGY:  We  will  measure  the  ground  reactive  forces,  the  forces  carried  in  the  orthoses  and  the 
kinematics  of  the  gait  cycle.  All  of  these  variables  will  be  measured  through  theennre  gait  cycle, 
i  e  from  heel  strike  to  heel  strike.  The  ground  forces  wilt  be  measured  by  a  force  platform  which  is 
standard  equipment  in  our  laboratory.  This  system  measures  the  orthogonal  components  of 
force  applied  to  it.  from  which  the  location  and  magnitude  of  the  force  vector  leaving  the  plat- 
form can  be  calculated.  The  forces  in  the  orthcse?  will  be  determined  using  strain  gauge 
transducers  to  measure  the  moments  in  the  uprights  throughout  the  gait  cycle.  The  kinemai^c 
data  will  be  measured  by  using  a  35  mm  motion  picture  camera  to  record  the  position  of  the 
limb  in  space,  with  mart<er5  identifying  the  axis  of  rotation  of  the  knee  and  specific  locations  of 
the  foot  These  spatial  data  will  be  synchronized  with  measurements  of  the  ground  reactive 
forces  and  the  moments  in  the  orthoses.  Kinematic  data  will  also  include  stride  length,  cadence 
and  phase  of  gait.  Rexion  angle  of  the  knee  is  also  recorded. 

With  the  ground  reactive  force  data  and  the  kinematic  data,  the  total  moments  in  the  .^g  and 
orthosis  can  be  calculated.  Then,  by  subtracting  the  moments  measured  in  the  orthoses  from 
the  total  moments,  the  moments  in  the  limb  can  be  calculated.  In  addition,  usn^g  the  vector 
calculated  from  the  ground  reactive  forces  and  the  kinematic  data  describing  the  position  of 
the  knee  axis,  the  flexion-extension  moments  at  the  knee  can  be  calculated.  Other  measure- 
ments 3uch  as  stride  length,  cadence  ond  chase  of  gait  are  used  as  control  vanables. 
The  measurements  described  will  be  made  on  ten  hemiplegia  patients  with  varying  degrees  of 
spasticify.  We  will  determine  the  ranges  of  force  necessary  to  maintain  tne  patier.  s  foot  in 
function  positions  during  the  stance  and  swing  phase.  We  will  then  apply  an  orthosis  which 
provides  only  the  force  defined  in  the  measurement,re-evaluate  his  gait  for  knee  stability  and 
specific  kinematics. 

FINDINGS  TO  DATE:  The  second  series  of  experiments  with  hemiplegia  patients  have  been  concluded 
-ne  evaluations  included  several  versions  of  the  Seattle  orthosis,  the  Rancho  orthosis,  the  leufe^ 
orthosis  and  two  versions  of  the  Engen  orthosis.  At  this  point,  total  data  reduction  for  2  normal  and 
7  hemiplegia  subjects  has  been  completed.  Preliminaiy  evaluation  indicates  that  the  different 
orthoses  have  varying  and  possibly  predictable  effects  on  the  angular  corTrol  crovidea  at  the 
ankle  complex.  A  trend  in  the  amount  of  ankle  angle  control  provided  by  eacr^.  type  of  orthosis 
seems  to  be  apparent  and  may  provide  a  method  of  evaluating  the  relative  stiffness  of  the 
orthoses  Differences  are  aiso  shown  hv  the  data  representing  the  effects  otthe  orthoses  on  Knee 
moments;  the  various  orthoses  have  afferent  effects  on  the  controi  of  the  position  ofj"  e  knee 
center  and  the  location  of  the  ground  reaction  forces  on  the  sole  of  the  foot.  The  orthoses  also 
affect  the  timing  factors  of  the  gait  such  as  lengthening  or  shortening  of  the  midstance  phase 
depending  on  the  piantar-dorsiflexion  stiffness  of  the  orthosis.  For  a  more  detailed  analysis,  further 
data  reduction  is  required  and  is  currently  in  progress. 
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APPUCABIUTY:  The  ability  of  the  hemlplegic  patient  to  walk  can  most  significantly  alter  his  ability  to 
integrate  into  the  community.  This  study  aims  at  the  development  of  a  more  sophisticated 
approach  to  bracing  the  pxitient.  By  quantification  of  the  loss  of  function  as  well  as  the  degree  of 
function  which  is  restored  by  various  designs  of  orthoses,  the  needs  of  each  hemiplegic  patient 
can  be  met  more  selectively,  and  the  danger  of  over  or  underOracing  the  patient  will  be  iessenea. 
A  large  segment  of  the  pop«4lation  would  be  affected,  since  the  information  would  apply  not 
only  to  the  2  million  stroke  victims  but  also  to  other  patients  witn  .-oper  motor  neuron  lesions. 

059   Investigation  of  Predictors  of  Change  or  Treatment  Progress  In  BehavioraHy- 
Based  Treatment  Program  for  Sel«2cted  Cases  of  Chronic  Pain 

Principal  InvesHgator:  Wllbert  E.  Fordycfa,  PhD. 

Status:  Continuing 

Dotes:  July  1 97  7-October  1 982 

Cos^  Annual  $26,950  Projected  Total  $70,850 

RT  Annual  $-i 0,850  RT  %  of  Annual  Total  40% 

Annual  Report  Reference:  *18,  Page  228.  R-139 

OBJECrrVES-  Among  patients  ider^tified  as  having  significant  amounts  of  operant  poin  and  selected  for 
a  behavioral-based  treatment  program,  the  study  will  assess  relationships  among  a  senes  of 
mecasures  of  c.iange  in  patient  performance  or  activity  level  at  the  beginning  and  end  of 
treatment  artd  at  selected  follow-up  points;  relationships  belwee^n  medical  descriptive  data 
MMPI  scores  and  pretreatment  activity  baseline  measures,  on  the  one  hand,  and  amounts  of 
change  and  durability  of  change  through  follow-up.  on  the  other,  in  orderto  identify  predictors  of 
amounts  of  treatment  gains;  and  changes  between  pre-and  post-treatment  estimates  of  health 
care  utilization  costs. 

METHODOLO^^^  The  population  studied  will  be  persons  with  chronic  pain  prob!em.s  who  have  been 
accepted  for  treatment  in  the  operant  pain  treatment  program  in  the  Physical  Medicine  and 
Rehabilitation  Service.  Theseare  persons  20-70year5  of  oge  who  havea  chronic ,oain  problem  of 
at  least  six  months'  duration  which  interferes  significantly  with  their  functional  activity  level, 
in  addition  these  patier^ts  have  a  significant  component  of  operant  pain;  i.e..  there  isa  learning 
component  to  the  pain  problem  -as  evaluated  by  a  psychologist  experienced  in  theevaiuation 
of  operant  pain,  as  well  as  one  or  more  physicians  experienced  in  evaluating  pain  problems. 
Materials-  n^e  Pain  Data  Protocol.  Activity  Diaries,  physician  evaluation  data,  and  the  Minneso- 
ta Multiphasic  Personality  Inventory  (MMPI),  and  daily  records  of  physical  and  occupational 
therapy  activities  will  be  used. 

Procedure:  Parienrs  who  are  selected  as  poTsnrial  pamcipanTS  m  rhe  Cpercnr  Program  are 
ProughT  into  the  hospital  on  the  Physical  Medicine  and  Rehabilitation  Service.  RDr  7-10  days 
there  is  a  -baseline"  period  where  baseline  levels  are  taken  for  activity  in  phys-cal  and 
occupational  therapy  and,  if  necessary,  there  may  be  further  evaluation  of  the  pain  problem. 
During  this  period  patients  will  be  given  their  usual  mecJication  on  an  "as  neeaed"  basis,  with 
records  keot  of  amount  given  and  time  pattern  usage.  At  the  end  of  i'he  baseline  period  a  treat- 
ment program  will  be  drawn  up,  the  program  will  be  explained  to  the  patient  ond  his/her  signifi- 
cant family  member  or  friend,  and.  if  accepted  by  the  patient  and  friend,  treatment  will  begin. 
The  inpatient  treatment  phase  generally  lasts  6-8  weeks,  during  which  the  patient  participates 
in  pnvsical  and  occupational  therapy  activities  which  start  out  in  small  amounts  and  increase 
daily  vocational  counseling  and  job  station  activities,  programmed  recreational  activity, 
sessions  with  psychologists.  Medication  is  put  into  "cocktail"  form;  i.e..  pur  into  a  cherry  syrup, 
vehicle  is  given  on  time<:ontingent  basis,  rind  amount  of  medication  in  the  venicle  is  gradually 
reduced  Patients  ere  positively  reinforced  for  increased  activity  for  recreation  activities,  for 
socialization.  Pain  complaints  end  nonverbal  indications  of  pain  are  given  neutral  responses. 
At  the  end  of  the  inpatient  phase,  a  one-to-hA/o  week  outpatient  program  goes  into  effect.  The 
patient  initially  maintains  his/her  inpatient  schedule  but  lives  outside  the  hospital  and  comes  in 
daily  This  is  gradually  generalized  to  include  more  away  from  the  hospital  activities. 
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Data  during  treatment  will  be  collected  as  follo\A/s.  Acttvity  diaries  will  be  connpletGd  by  the  patient 
daiiy  and  collected  weekly  throughout  the  inpatient  and  outpatient  phases  of  the  program. 
F'hysical  and  occupational  therapy  activities  will  be  recorded  at  each  session  and  records  will 
be  kept.  An  MMPi  will  be  completed  by  the  patient  at  discharge. 

FoUow-up  data  will  be  collected  at  three  months,  six  months,  one  year  and  two  years  post- 
discharge.  At  three  months',  one-year  and  two-year  follow-up,  a  w/eek  of  activity  diaries  wiil  be 
completed  by  the  patient,  and  the  follow-up  section  of  the  Pain  Data  Protocoi  will  be  adminis- 
tered to  the  patient  (Including  data  on  health  care  utilization.  Income,  activities).  At  those 
times,  the  Social/ Leisure  Form  and  a  brief  questionnaire  recording  vocational  or  employment 
status  vsaII  also  be  completed. 

Data  Analysis:  The  continuous  score  variables  can  be  assessed  by  correlational  analysis. 

Variables  yeilding  non-continuous  data  are  likely  to  require  non-parametric  methods  for  analy- 
sis The  precise  methods  to  be  used  will  in  turn  be  influenced  by  the  size  of  the  ''n"  and  by  sex 
distribution  considerations.  Statistical  consultation  will  be  drowr  upon  to  assist  in  selecting  the 
most  appropriate  methods  for  analysis  of  those  data. 

Such  items  as  number  of  hospitalizations,  number  of  surgeries,  number  of  physician  contacts, 
will  require  non-parametric  item  tally  comparisons  Other  measures  such  as  days  in  hospital  and 

dollars  for  medications,  and  dollar  measures  derived  from  estirriates  of  costs  of  the  various  health 
care  utilization  activities  can  be  analyzed  by  simpfe  t  tests,  comparing  pre- with  post-treatment 
data. 


RNDINGS  TO  DATE:  A  combination  of  factors  has  resulted  in  further  delay  in  accumuiation  of  sufficient 
data  to  compters  rhis  process.  The  principal  delay  stems  from  intense  competition  for  beds  within 
the  hospital.  The  result  nas  iDeen  that  the  patient  flow  rate  has  been  significantly  lower  than 
anticipated.  As  of  this  writing,  51  patients  have  entered  the  "pipe-line"  on  whom  there  are 
adequate  data  but  only  21  have  completed  one  or  two  years  of  follow-up.  ParT  of  the  atfrition 
results  from  the  eight-month  gap  in  data  collection  k because  of  budgetary  limitations  reported 
last  year  But,  since  then,  it  has  been  a  problem  of  competing  with  demand  for  beds  from  spinal 
cord  injur/  patients  and  other  disability  groups  Effective  7/1/80.  administrative  reorganization 
within  the  hospital  ensures  a  more  steady  flow  of  patients  into  the  operant  program  and  therefore 
of  data  flow. 

In  addition  ro  continuing  to  accumulate  data  from  patients  selected  and  undergoing  treatment, 
O'^  well  as  followHjp  on  discharged  patients,  the  wori<  on  analysis  of  elements  of  the  POP  reported 
in  Projects  R-125  (Rehabilitation  Indicators)  and  R-1 40  (Relationships  among  a  Set  of  Behavioral 
Measures  of  Chronic  Pain)  have  contributed  to  this  project  Most  software  procedures  are  now 
complete  for  data  onalysis.  The  data  reduction  process  of  the  API-F  form  now  makes  it  possible  to 
assess  more  succinctly  and  descriptively  the  changes  in  family  activity  patterns  as  a 
conseauence  of  treatment. 

APPUCABILIT/:  The  emergence  and  now  rapidly  widening  acceptance  of  behavioral  methods  in  both 
the  evaluation  and  treatment  of  chronic  pain  suggests  the  importance  of  developing  reiicote 
and  valid  mensures  of  the  behavioral  phenomena  associated  with  chronic  painandof  ossessing 
the  relationships  loetween  measures  of  those  pnenomena  ond  other  patient  characteristics  sucn 
OS  medical  flndings.  history  of  treatment,  and  demographic  and  social  variables. 


060   Relationships  Among  a  Set  of  Behavioral  Measures  of  Chronic  Pain 


OBJECTIVES:  To  study  the  inter-<:orreiations  of  a  set  of  behaviorally-based  measures  by  using  a  "compar- 
able form"  reliability  assessment  strategy.  This  objective  can  help  to  assess  the  utility  of  behavioral 
measures  and  to  identify  redundancies  in  measurement. 


Principal  Investlgoton 
Status: 


Wllbert  E.  Fordyce.  Ph.D. 
Continuing 

July  1977-Octob^.  1982 

Annual  $i^  Z76 
HT  Annual  $6^25 

#18,  Page  240.  R-i40 


Dates: 


Cost: 


Projected  Total  $73^50 
ST  %  of  Annuai  Total  44% 


Annual  Report  Reference: 
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To  study  ttie  relationships  between  the  behavioral  meosures  or  i  pertinent  other  information 
about  the  patients.  This  objective  can  help  clarify  the  nature  and  c^xtent  of  relationship  betv/een 
medical  and  behavioral  measures  and  between  personality  test  patterns  and  behavioral 
measures  in  the  chronic  pain  patient. 

METHODOLOGY:  All  subjects  will  be  patients  refeired  for  evaluation  of  chronic  pain  problems.  Each 
patient  will  be  examined  by  one  or  more  physicians.  Dota  are  obtained  from  a  combinatior  of 
patient  and  interview  recording.  Patients  recofd  responses  to  rhe  MMPI;  recoic^.  body  position, 
medication  consumption  and  pain  ratings  on  the  diary  forms;  and  complete  checklists  and 
activity  pattern  forms  under  supervision  of  an  interviewer,  in  addition,  an  interviewer  will  record 
from  intefvi^?w  data  on  treatment  history  and  demographic  variables. 

Eventually  somo  form  of  multivariate  analysis  is  anticipated.  But  the  present  proposal  is  limited  to 
inter-relationships;  accordingly,  the  major  statistical  approaches  used  hove  been  selected 
according  to  whether  the  measures  under  consideration  are  ordered  into  nominal  scales, 
dichotomous  variables*  or  more  or  less  continuous  data. 

RNDINGS  TO  DATE:  Data  collection  has  continued  during  the  past  year.  Since  10/1/79,  55  cases  have 
been  added  to  the  data  pool,  bringing  the  total  to  446  patients  and  193  spouses,  on  which  there 
ore  complete  Pain  Data  Protocol's  (except  for  the  medical  form),  MMPI's.  and  diaries.  In  addition, 
these  data  hove  been  entered  into  the  computer  and  analysis  is  underway. 


APPUCABIUTY:  There  are  not  as  yet  available  precise  nuimbers  indicating  the  rate  or  percentage  of 
adult:^  having  chnsnic  pain  problems.  The  evidence  seems  clear  that  there  are  many  and  that 
they  present  a  major  burden  in  suffering,  in  health  care  utilization  costs,  and  in  expenditure  of 
wage  replacement  funds.  Moreover,  the  load  is  partlculariy  high  in  the  labor  force,  the  F>opula- 
tion  which  is  of  particular  interest  in  rehabilitcon. 

This  project  addresses  itself  to  one  of  the  txasic  problems  in  the  management  of  chronic  pain; 
namely  that  of  identifying  the  score  and  extent  of  the  problem  and  of  how  to  assess  treat- 
ment programs- 

06i   Feedback  Treatment  of  Flaccid,  Spastic,  and  Ataxic  Dysartliric  Speakers 

Principal  Investigator:  David  R.  Seukolman,  PhD. 

Status:  Continuing 

Dotas:  September  1978-September  1982 

Cost:  Annual  $16,375  Projected  Total  $48,500 

RT  Annual  $13,500  RT  %  of  Annual  Total  82% 

Annuol  Report  Reference:  ^18,  Page  305,  R-149 

OBJECTIVES:  The  general  objective  of  this  study  is  to  develop  and  evaluate  treamnent  procedures  for 
flaccid,  spastic,  and  ataxic  dysarthric  speokers.  The  specific  o'oi&o\\ves  are  to: 

1.  Add  to  our  evaluation  capability  by  developing  a  systerri  designed  to  objectively  measure  and 
visually  display  the  status  (timing  and  position)  of  the  'Valves"  of  the  speech  mechanism  during 
speech  activity. 

2.  Develop  procedures  for  teaching  (a)  coordination  of  the  respiratory  system  ana  other  speech 
mechanism  activity,  and  (b)  im^   oved  respirotcry  support  tor  speech. 

3.  Develop  procedures  for  teoching  coordination  of  vocal  vibration  (phonation)  initiation  and 
cessation  during  speech. 

4.  Develop  procedures  for  improving  articulatory  (jaw.  tongue,  velooharyngeai  mechanism) 
cooralnation  and  movement  during  speech. 

MET'  JDOLOGY:  The  Department  of  Rehabilitation  Medicine  has  authorized  the  purcnase  cf  basic 
Icboratop/  equipment  which  will  permit  measurement  of  the  following  pararnett^rs:  air  pressures 
(air  flow  rates,  acoustic  v/ove  forms,  and  some  movement  parameters). 
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Phase  I:  In  Phase  I  of  the  current  study,  the  sys+em  to  measure  air  pressures  will  be  secLi'-ed  and 
organized  to  measure  neurophysiclcx^ical  events  which  occur  during  the  speech  act.  The  speech 
samples  and  data  interface  decisions  worked  out  such  that  the  system  can  reliably  and  com- 
fortably gather  dota  from  ciysarthric  speokers  and  display  data  on-line  for  feedback  purposes. 

Phase  2:  In  Phase  Z  30  flaccid,  spastic  and  ataxic  dyscrn^nc  speakers  will  be  followed  closely  as 
they  are  involved  in  speech  treatment  programs.  The  current  reseorch  will  be  directed  toward 
development  of  feedback  treatment  procedures  which  will  be  used  to  supplement  the  more 
traditional  procedures.  Initially,  the  following  will  be  attempted. 

1.  Respiratory  controL 

<x  Visual  feedback  of  respiratory  volume  level,  so  that  patients  can  coordinate  respiratory 
activities  and  upper  airway  activity  during  speech. 

b.  Visual  feedback  of  the  level  of  intra-oral  air  pressure  obtained  in  the  orai  cavity  during  non- 
phonoted  segments  (in  that  situation,  oral  air  pressLTe  equals  oir  pressure  below  the  vocal 
folds)  for  a  period  of  five  to  ten  seconds.  In  this  way  patients  will  receive  practice  in  main- 
taining air  fxessures  necessary  for  speech  in  the  presence  of  an  air  leak  (a  tube  placed  in 
the  lips)  and  thus  simulate  the  respiratory  requirements  during  speech. 

2.  Laryngeal  and  respiratory  control. 

a.  Visual  display  of  the  acoustic  wave  form  and  respiratory  volume  level  data  to  assist  the 
patient  !n  the  coordination  of  phc nation  and  respiration. 

b.  Visual  display  of  the  presence  or  absence  of  acoustic  wave  form  for  aphonic  dysarthria 
patients. 

c.  Visual  display  of  the  volume  velocity  airflow  through  the  oral  tract  as  an  indicator  of  lack 
of  proximal  contact  of  the  vocal  folds,  and  thus  breathy  voice  qi-Olity. 

3.  Velopharyngeal  port. 

o.  Simu:  aneous,  visual  display  of  oral  air  pressure  and  nose)  oir  fiuw  during  non-nasal  speech 
sounds.  If  velopharyngeal  closure  is  adequate  for  ther3  sounds,  the  volume  velociiy  of 
nasal  air  flow  should  be  zero  or  near  zero  in  the  face  of  iriraorai  air  pressure. 

b.  Proper  fitting  of  palatal  lifts  in  dysarthria  patients  bosed  on  intraoral  air  pressure  and  nasal 
air  flow  data. 

4.  Articulation. 

a.  Visual  display  of  the  initiation  and  release  of  intraoral  air  pressure  associated  with 
consonant  sounds  in  reiatlonship  to  other  parameters  of  the  speech  mechansim  (respira- 
tion or  phonation  or  velopharyngeal  closure). 

During  the  treatment  of  these  p  .nents.  data  wilt  not  only  be  taken  with  the  sysTem  described  in 
^his  oroject.  but  the  foilowing  information  will  also  be  collected:  sceaking  rate,  soeech  inteiligi- 
oility,  articuioTion  accuracy  as  well  as  the  analysis  or  the  acoustic  oarameiers  of  speecn  wnicn 
were  developed  fcr  R-128,  i.e.  intonation,  stress  and  duration  of  words  and  pauses. 


FINDINGS  TO  DATE: 

1 .  Phase  I  of  the  current  study  has  been  completed;  that  is.  the.  system  described  in  the  project  has 
been  purchased  and  asr^  mbled  to  measure  physiological  speech  events.  Feedbacf ;  information 
can  be  delivered  to  patients  through  the  visua»  -node.  Permanent  wrne-out  capabirrh/  has  been 
integrated  into  the  system. 

2.  Five  patients  have  completed  the  resoiratcry  control  and  the  lap/ngeai-respiratory  coordination 
aspects  of  the  program.  The  response  o:"  three  of  *he  five  cctients  has  ooen  very  encouraging, 
improvement  in  respiratory  pattern  and  improvement  In  respiratory  phonoto:y  coordination  has 
ceen  cit-oriy  eviaenr  and  has  genercnzed  to  converscticnai  speecn.  The  fourth  oatient  v/as  obie 
to  modify  his  reflexive  respiratory  oarterr^s  and  ro  imv'^'ve  me  coordinotton  cetween  respiration 
and  phonation  while  attached  *o  the  feeobcCK  system,  but  demonstrated  minimal  ability  to 
generalize.  The  fifth  patient  was  i  jnoble  to  tolerate  this  tyoe  of  treatment  ana  became  agitated  to 
the  point  where  the  treatment  prc-gram  was  discontinued. 
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3.  Four  patients  have  completea  tho  feedback  prograrri  to  modify  vetopharyngeal  port  functior  All 
of  thecie  p)atients  were  dysarthric  speakers.  None  of  the  patients  successfully  modified  their  nasal 
emission  patterns  to  the  extent  that  their  speech  was  not  noticeably  improved.  Three  of  these 
patients  went  on  to  have  a  palatal  lift  fitting.  The  physiological  speech  evaluation  system  was 
used  to  mKDnitcr  the  steps  in  the  fitting  pr-^ess.The  fourth  patient  hod  ven/  mild  velopharyngeal 
port  dysfunction  and  rejected  the  offer  of  a  paicita*  lift. 

4.  One  patient  has  completed  a  feedback  program  designed  to  inci^-c5e  mandible  excursion 
during  selected  speech  efforts.  The  results  of  this  program  were  positive  in  that  jaw  excursion  was 
increasecL  The  room  for  tongu^  activity  during  speech  was  improved.  The  improvement  in  speech 
pattern  was  generalized  beyond  the  treatment  setting. 

5.  One  patient  is  currently  involved  in  o  tKjning  program  o  coordinate  '^honatory-orticulatoiy 
activity  so  tt^at  phonation  does  not  occur  during  voiceless  sound  production  and  does  occur 
during  voiced  sound  production.  The  feedback  from  a  microphone  shown  visually  on  the 
oscilloscope  is  usef^Jl  in  illustrating  performance  fDottems  to  the  potienf.  Somegeneralization  from 
the  feedback  condition  to  non-feedback  training  in  the  treatment  session  has  occurred. 


APRJCABIUTY:  The  results  of  this  project  will  improve  dysarthria  treatment  procedures  by  increasing  the 
amount  and  detail  of  feedback  provided  to  speaker  and  clinician. 

062  Interpersonal  and  Vocational  Consequences  of  Head  Injury 

Principol  Investigator:  Edward  J,  O'Shcughnes^y,  MX). 

Status:  Continufng 

Dates:  April  197»^ay  1981 

Cosfc  Annual  $17;tS0  Projected  Total  $32,000 

HT  Annual  SlO^JSO  RT  %  of  Annual  Tofnl  60% 

Annual  Report  Reference:  #18,  Page  489,  R-154 

OBJECTIVES: 

1.  To  survey  a  specific  population  of  patients  with  closed  head  injuries  to  determine  if  there  exists  in 
this  population  sufficient  cognitive  deficits  to  impair  post-trauma  interpersonal  and  vocational 
relationships. 

Z  To  determine,  if  such  cognitive  deficits  do  in  fact  exist  whether  they  warrant  interventionary 
services- 

METHODOLOGY:  The  patient  population  will  be  identified  from  the  daily  hospital  admission  sheet  ot 
Harborview  Medical  Center  and  will  consist  of  those  head  injured  potlents  who.  for  at  least  24 
hours  following  injury,  demonstrate  lethargy,  mental  confusion.  unconsc:cusness.  amnesja.  or 
disorientation,  who  were  employed  at  the  time  of  the  traumatic  event  and  who  were  discharged 
from  the  hospital  to  their  own  care  within  two  weeks. 

Patients  will  be  interviewed  and  tested  within  one  week  of  injury  using  sub-tests  of  WAIS  (infor- 
mation, comprehension,  arithmetic,  similarities,  digit  span,  digit  symbol,  picture  completion,  and 
block  design)  and  the  Wechsler  M^jmory  scale  using  the  paired  associate  learning  test.  In 
addition,  the  Edwards  Personality  Inventory  will  be  used.  Dc<a  related  to  the  patient's  premorbid 
demographic  social,  educational,  and  vocational  levels  will  be  elicited  from  significant  others 
using  sel-^cted  seciions  of  the  Regional  Spinal  Cord  Injury  Center  data  protocol  forms  and  the 
social  leisure  forms  from  t^-.a  Rehabilitotlon  Indicators  Project 

Testing  will  be  accomplished  agcin  at  six  months  post  injury  by  the  psychometrist  who  will  visit 
the  patf  .nt  ord  significant  others  ir  .  their  horrrs.  Analysis  of  data  will  be  by  a  descriptive  and 
correlational  format.  Tba  performance  on  intelligence  tests  obtained  soon  after  injury  will  be 
correioted  withi  Indrcer  r-'*  se^^ority  of  disability  c-id  need  for  services. 

"Severity  of  Disability''  ond  "Need  for  Services"  will  bo  defined  on  tt\Q  oasis  of  the  social,  vocation- 
al, demographic,  and  personality  incicer  of  change  in  a  negative  direction,  e.g..  significant  loss  of 
income,  breakup  of  the  family,  loss  of  job.  reduction  in  academic  achievement,  reduction  in 
social  leisure  activity  and  the  cosolute  magnitude  of  rated  change  on  the  Edwards  Personality 
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Inventory.  As  these  will  be  individuals  having  experienced  relatively  mild  brain  injuries,  it  is  also 
expected  that  the  absolute  change  in  intelligence  test  scores  will  be  a  useful  index  of  severity  of 
injufv.  That  is,  the  greater  the  discrepancy  between  intelligence  test  performances  the  more 
severe  the  damage.  This  too  will  be  correlated  with  Severity  of  Disability  and  Need  for  Services. 

RNDINGS  TO  DATE:  Fifty  patients  hove  now  been  initially  evaluated.  There  are  still  fourteen  patients  to  be 
evaluated  at  the  end  of  six  months.  Where  this  has  been  completed  the  data  will  be  subjected  to 
analysis.  It  is  anticipated  that  this  study  should  be  completed  by  March  1981. 

APPLICABILITY:  If  the  objectives  are  ottair^ed  as  proposed,  this  would  result  In  a  valid  bosis  for  construction 
of  vocationally  oriented  interventions. 

063  Relationship  of  Skin  Surface,  Subcutaneous  and  Deep  Tissue  Temperature 
on  Nen/e  Conduction  Velocity  in  Normal  Subjects 

Principal  Investigator:  Eugen  Halat,  MD, 

status:  Continuing 

Dates:  June  i97M}eceml3er  1980 

Cost:  Annual  $8,625  Projected  Total  $27,000 

RT  Annual  $0  RT  %  of  Annual  Total  0 

Annual  Report  Reference:  ^18.  Page  356.  R-155 

OBJECTIVES: 

1.  To  deterrriij-*^  the  effects  of  skin  surface,  subcutaneous  and  deep  tissue  tempefcture  on  tibial, 
peroneal  nrotor  and  s^jral  sensory  nerves. 

2.  To  determine  an  equation  from  which  NCVs  at  o  standard  skin  temperature  of  32^0  could  be 
calculated  from  obtained  NCVs  taken  at  various  temperatures. 

3.  To  determina  whether  skin  surface  temperature  could  be  reliably  used  to  correct  NCV  values, 

4.  To  determir^  the  effeci  of  aging  on  the  different  tissue  temperatures,  measured  NCV s.  and  NCV 
temperature  relationships. 

5.  To  determine  the  effect  of  limb  temperature  variation  on  actual  terminal  latencies  and  ^Yesidual" 
latencies. 

METHODOLOGY:  Twenty-five  healthy  subjects  (10  mates,  15  females)  ranging  in  age  from  19-87  years 
(mean  =  33.6,  SD-21.1 )  were  tested  for  NCV  of  tibial  motor  and  sural  sensory  nerves  using  standard- 
zed  methCGS  describea  in  the  literature.  Concomttantly.  meosuremenrs  of  skin,  subcutaneous 
and  intramuscular  temperature  were  determined,  first  at  ambient  temperature  and  then  at  three 
different  skin  temperatures  (26.  28,  and  30PC).  produced  by  cooling  of  the  lower  extremity  for  20 
minutes. 

Each  subject's  calf  length  was  measured  from  the  distal  popliteal  crease  to  the  medial  malleolus 
and  divided  into  three  equal  parts.  The  sight  for  both  intramuscular  and  subcutaneous 
temperature  measurements,  site  1.  was  as  at  the  upper/midaie  third  point  of  the  calf  length, 
which  was  usually  over  the  medial  head  of  the  gastrocnemius  muscle.  Skin  temperature  was 
monitored  at  site  1.  and  at  site  2.  the  middle/lower  third  point  of  the  leg,  which  was  usually  15  cm 
above  the  medial  malleolus  and  site  3.  at  the  level  of  the  medial  malleolus. 

All  NCVs  were  determined  using  supramaximal  stimulus  of  0.2  msec  duration  with  EDX-1  electro- 
myograph.  Subcutaneous  ana  intramuscular  tissue  temperatures  were  recorded  using  a 
Honeywell  Visicoder  Light  Oscilloscope  (Model  906B)  with  a  paper  recorder  and  a  speciailv 
designed  thermistor  bead  implanted  in  a  20  gauge  needle.  Skin  surface  temperature  was 
monitored  with  a  Telethermometer  (Yellow  Springs  Instrument  Co). 

The  second  part  of  this  study  was  carried  out  on  a  group  of  20  healthy  subjects  ( 1 1  male.  9  female) 
ranging  in  age  from  21  -72  years  (mean  =  44.  SD  1 7)  who  were  tested  concomitantly  for  peroneal 
NCV,  skin  surface  and  near  nerve  temperatures  bilaterally.  Peroneal  motor  NCVs  were  performed 
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crt  ambient  femperoturG  (mean  =  26°)  and  tissue  temperatures  were  detei-mined  after  cooling  of 
the  LE.  below  the  knees,  in  a  water  bath  ( 14-24^0  for  20  minutes  to  a  skin  temperature  of  about 
2tfC.  The  subject's  legs  were  then  allowed  to  warm  gradually  to  approximately  28  and  29°  for  the 
third  and  fourth  set  of  NCV's  and  temperature  measurements. 

Skin  temperatures  wei-e  mcnitced  at  three  sites,  just  anterior  to  the  lateral  malleolus.  1 5  cm  above 
the  lateral  malleolus  (which  wo::  csualty  at  the  midpoint  of  the  leg)  and  over  the  head  of  the 
fibula.  Near  pefoneai  nerve  temperature  was  measured  at  15  cm  above  the  lateral  malleolus, 
placing  the  thermocouple  as  close  as  possible  to  the  peroneal  nerve. 

An  additlonci  20  nonrrral  (10  male,  10  fef  nale)  subjects  ranging  in  age  from  21-72  years  (mean  = 
42,SD  18)  and  20  diabetic  patients  (15  rrx^ie,  5  female)  ranging  in  age  from  21-65  (mean  =  53,  SD 
13)  were  serialty  tested  three  times  at  7  to  10  day  intervals.  Each  testing  session  included 
measurements  of  bilateral  peroneal  NCVs  and  skin  temperature  monitored  at  15  cm  above  the 
lateral  nrialteoius.  In  those  diabetic  patients  (n  -  12)  who  were  willing,  near  peroneal  nerve 
temperature  was  also  recorded.  The  diabetic  patients  did  not  hove  clinical  signs  and  symptoms 
of  neuropothiy  and  were  treated  with  insulin  (n  =  10).  orai  agents  (n  =  5)  and  diet  clone  (n  =  5). 
After  each  NCV  determination,  two  different  sets  of  NCVs  were  calculated  for  eoch  subject; 
nontemperature  corrected  NCV  and  temperature  corrected  NCV  using  the  correction  formula 
developed  in  this  study. 

Peroneal  NCVs  were  determined  with  supramaximal  stimulus  of  0.2  msec  duration  using  a  DISA 
1500  electromyograph.  Near  neive  and  skin  temperatures  were  determined  using  a  DiSA  14G05 
biotemperature  unit  (DISA  Electronics,  Marina  Del  Ray,  CA  90291). 


RNDINGS  TO  DATE:  In  the  first  part  of  this  study,  the  relatior^ship  between  skin,  subcutaneous  and 
intramuscular  temperature  with  tibial  and  sural  NCV  and  H-reflex  latency  was  investigated. 
Twenty-five  normal  subjects  were  tested, 

NCV,  skin,  subcutaneous  and  intramuscular  temperatures  vy/ere  measured  first  at  ambient 
temperature  and  then  ot  skin  temperatures  of  approximately  26,  28,  and  30^  produced  by 
cooling  of  the  lower  extremities.  Results  revealed  a  tinear  correlation  between  skin,  subcutaneous 
and  intramuscular  temperatures  (p<.025).  Changes  in  NCV  correloted  significantly  with  the 
corresponding  changes  in  skia  subcutaneous  and  intramuscular  temperatures  (p<  .001 ).  H-reflex 
latency  did  not  significantly  correlate  with  femF)erature. 

We  recommend  that  tibial  and  sural  NCVs  be  correctea  ^om  skin  temperature  measured  15  cm 
above  the  medial  malleolus  to  a  standard  skin  temperature  of  32°C  using  the  following  equotions 
found  by  regression  analysis: 

Tibial  NCV  correction:  NCV  corrected  =  1.1  (32-5kin  temo^C)-^(NCV  m/sec) 
Sural   NCV  correction:   NCV  corrected   =   1.7  (32-5Kin   remp^O-cNCV  m/sec) 

»n  the  second  port  of  this  study  we  tested  20  normal  subjects  for  peroneoi  NCVs.  skin  and  near 
nen/e  temperatures  bilaterally  at  ambient  temperCTi\jre  (mean  =  26.cPC)  and  then  at  skin 
temperature  of  26,  28,  29^C  obtained  by  cooling  of  the  lower  extremities  for  20  minutes.  Secondly, 
we  tested  serially  peroneal  NCVs  concomitantly  with  skin  temperature  measured  at  1 5  cm  obove 
the  latere  I  maileoius  in  1 0  normal  and  1 0  diabetic  subjects.  The  testing  was  done  three  times  even/ 
7-10  days,  using  the  same  technique.  The  results  show  a  linear  relationship  between  skin 
temperature  and  near  nerve  temperature  (p<  .001 ) measured  15  cm  above  the  lateral  matieolus. 
Both  skin  and  neor  nerve  temp>erature  correlated  significantly  with  NCT./  of  peroneal  nerve  (p< 
.001 ).  Peroneal  NCV  was  altered  2.0  m/sec  per  ^C  change  in  skin  and  nerye  temperature  (p< 
001).  Using  the  formula: 

Peroneal  NCV  cofTected-2.0  (32-skin  temp'^C)+(NCV  m/sec)  for  temperature  correcticn 
of  peroneal  NCV  to  32^C  reveoied  that  temperature  correcrec  NCVs  were  not  different 
when  compared  to  noncorrected  NCVs  in  normals.  wh.ne  temperature  corrected  NCVs 
were  less  vanabie  in  diabetic  patients  (p  <  05).  These  results  indicate  that  temperature 
correction  of  NCVs  should  be  used  routinely  in  ciinicai  .\CV  testing. 

Futher  studies  are  currently  being  done  to  determine  tempercrure  correction  formulas  for  rhe 
median  and  ulnar  nerves. 
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APPUCABIUTY:  Since  temperature  corrections  are  used  in  the  even/  day  practice  of  the  electro- 
diagnostician,  standardizing  NCVs  to  a  tennperature  of  32^0  wouid  reduce  variation  \n  NCV 
reporting  in  clinical  and  research  application. 

These  findings  vw-ould  be  used  in  our  laboratoty.  at  the  University  of  Washington,  and  nationally  in 
other  electrodlagnostic  laboratories.  Also,  information  about  the  effect  of  age  on  NO/  will  be 
provided  to  eiectrodiagnostic  laboratories  in  this  country. 

The  findings  would  enable  the  electrodiagnostician  to  standardize  his  NCVs  to  reduce  the 
variability  in  NCV  reporting.  In  this  way  an  NCV  could  iDetter  be  judged  as  obnorrnally  siow. 

064  Special  Project  in  Multiple  Sclerosis  Rehabilitation 


Principal  investigator: 

Status: 

Dotes: 

Cosh 

Annual  Report  Reference: 


George  1^.  Kraft,  M.D. 
Continuing 

October  1978-Septembaf  1981 

Annual  $168,852 
RT  Annual  $5.17$ 

#18,  Pago  552> 


Projected  Tota!  Not  Specified 
RT  %  of  Annual  Totci  3% 


OBJECTIVES: 

1.  To  establish  coordinated  relationships  among  the  Washington  State  Deparrment  of  Vocational 
Rehabilitation,  local  chapters  of  the  National  Multiple  Sclerosis  Society  and  the  University  of 
Washington's  Departnnent  of  Rehabilitation  Medicine  and  Multiple  Sclerosis  Clinic. 

2.  To  identify  the  services  necessory  for  the  optimal  vocational  adjustment  of  individuals  with 
multiple  sclerosis. 

3.  To  explore  the  rehabilitatJon  needs  unique  to  individuals  with  multiple  sclerosis, 

4.  To  increase  the  number  of  multiple  sclerosis  clients  seen  by  VR  counselors  in  Washington  State  and 
to  increase  the  number  of  those  clients  successfully  rehabilitated. 

METHODOLOGY:  Acttvttles  planned  for  tt^e  project  will  be  In  theareas  of  (a)  research,  (b)  education  and 
(c)  service  coordination. 

Research:  The  focus  of  project  research  is  the  "Questionnaire  on  Medical  and  Social  Serv<ice 
Needs  of  Individuals  with  Multiple  Sclerosis.  1979."  Hospitals,  clinics-  physicians,  and  local  chapters 
of  the  NMSS  have  contacted  MS  patients  from  their  records  requesting  them  to  participate  in  the 
study.  Patients  wishing  to  do  so  are  sent  the  questionnaire  and  asked  to  fill  it  out  and  return.  Dota 
will  be  checked,  coded  and  analyzed.  Due  to  MS  symptoms  which  may  prohibit  patients  from 
satisfactorily  comoleting  the  questionnaire,  some  patients  will  be  interviewed. 

The  questionnaire  will  give  data  relating  disability  levels  and  symptomatology  to  medical,  social 
sefvice  and  vocational  needs  of  a  population  of  MS  patients  and  enable  researchers  to  seiect 
individuals  forfurther  study  in  an  effort  to  determine  the  vocational  and  psychological  adjustment 
to  MS.  Project  staff  will  cor^ult  with  other  Center  reseorchers  in  the  area  of  MS  speech  pathology, 
occupational  therapy-  bioengineering,  and  bowel  and  bladder  management. 

RNDINGS  TO  DATE:  Activities  undertaken  to  accomplish  the  objectives  Include  meetings  and  discussions 
with  agencies,  educational  efforts  aimed  at  improving  the  knowledge  of  rehabilitation  pro- 
fessionals who  serve  multiple  sclerosis  clients,  conducting  reseorch  into  the  medical  and  social 
needs  of  multiple  sclerosis  clients,  following  MS  clients  through  the  vocational  rehabilitation 
process  so  as  to  loecome  more  aware  of  their  special  needs,  coilecting  baseline  data  on  vocation- 
al rehobiiitotion  sen/ices  received  by  MS  clients,  and  providing  medical  services  through  the 
University  of  Washington  Multiple  Sclerosis  Clinic. 

Project  related  research  efforts  have  been  directed  into  t^o  related  areas:  application  of  existing 
knowledge  of  MS  to  rehabilitation  end  the  search  for  new  knowledge  which  can  imorove  MS 
rehabilitation.  Development  and  revision  of  the  Handbook  on  Multiple  Scierosis  Rehabilitation 
has  been  one  outcome. 

Preliminary  research  information  was  compiled  by  conducting  a  survey  The  questionnaire  Is 
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currentfy  being  sent  to  MS  patients  in  western  Washington.  Data  will  aid  in  understanding  the 
specific  medical  and  social  service  needs  of  MS  patients,  their  vocational  decisions,  the  extent  of 
disabilities  produced  by  MS,  our  ability  to  predict  the  future  course  of  the  disease  in  individual 
coses.  The  survey  of  MS  patients  may  also  provide  the  impetus  for  developing  an  MS  patient 
registry  and  will  atso  serve  as  the  basis  for  selecting  patients  to  study.  Foliow-up  studies  are  current- 
ly being  planned. 

APPUCABlLnV:  Rom  this  project  a  model  plan  for  MS  rehabilitation  may  be  developed.  This  plan  would 
have  OS  its  components  effective  cooperative  arrangements  between  public  and  private 
agencies  and  knowledge  of  the  services  necessary  for  optimal  vocational  adjustment  of  MS 
clients.  Data  gathered  in  the  study  should  make  it  possible  to  determine  the  cost-effectiveness  of 
vocational  rehabilitation  in  MS,  Theproject  will  bea  demonstration  of  howacooperatlvearrange- 
ment  can  be  worked  among  different  public  and  private  agencies  concerned  with  the  same 
problem.  More  IndMduals  v/ith  MS  will  have  a  greater  access  to  VR,  medical  and  other  patient 
services  svhich  are  expected  to  meet  the  needs  of  MS  patients  more  nearly  than  those  presently 
offerees 

065  Evaluation  of  Low-Cervical.  High*Thoraclc  Orthoses 

Princlpol  Investigator:  Juistus  F,  Lehmonn.  MJD. 

Status:  New 

Dotes:  June  197S4>ecember  1980 

Cost:  Annual  $1 1 .500  Proiected  Total  $20,000 

RT  Annuo!  $10;i50  RT  %  of  Annual  Total  79% 

Annual  Report  Reference:  #1S,  Poge  189,  R-i47 

OBJECTIVES:  The  objective  of  ttiis  study  is  to  compare  in  normal  individuals  ttie  various  available  orthoses 
used  for  stabilization  of  low-cerv/icai.  I^igh-thoracic  fractures  irtcluding  ttie  one  now  used  by  the 
University  of  Washington  to  determine  which  of  the  orthoses  prove  to  be  the  nnost  effective  in  each 
of  the  followirig  areas:  (1 )  ability  to  minimize  vertebral  displacement  and  rotation.  (2)  ease  in 
donnirig  and  doffing,  (3)  good  hygiene,  (4)  ease  in  checking  for  pressure  problems. 

METHODOLOGY:  The  general  approach  of  this  study  involves  fitting  each  of  the  three  subjects  with  each 
type  of  orth^osis  to  be  evaluated,  using  the  fitting  criteria  suggested  by  the  orthosis  manufacturer 
and  meosuring  the  orthosis'  ability  to  stabilize  the  low-cervicaL  high-thoracic  spine.  The  three 
ort-hoses  to  be  evaluated  ore:  (1)  the  Peterson  orthosis,  ^2)  the  CAMP  orthosis,  and  the 
ijniversity  of  Washington  orthosis  with  the  SOM!  superstructure. 

For  the  purposes  of  this  study,  the  orthoses  wiil  be  modified  by  removing  the  pads  from  their 
supporting  framework  and  inserting  a  piezoelectric,  triaxiai  force  transducer  between  the  pads 
and  the  support  framework.  The  vertical  and  fore-oft  shear  force  components  measured  by  the 
transducer  are  outputed  to  an  X-7  oscilloscope  via  two  charge  amplifiers. 

RNDINGS  TO  DATE:  The  three  orthoses  to  be  evaluated  hove  been  changed  to(1 )  the  l<5ur-Poster,  (2)  the 
standard  SOMI,  and  (3)  the  University  of  Washington  bi-vaived  body  jacket  with  the  SOMI 
superstructure.  The  decision  to  change  from  the  Peterson  and  CAMP  orthoses  to  the  Four-Poster 
and  SOMI  orthoses  was  made  after  it  became  apparent  that  there  existed  greater  clinical  use 
and  acceptance  of  the  latter  two  orthoses. 

After  a  long  exchange  with  the  University  Radiation  Safety  Committee,  the  rcdiologfcal 
technique  was  decided  upon. 

The  changes  in  the  protocol  musj  also  be  reviewed  by  the  Human  Subjects  Review  Committee  to 
approve  the  changes.  Rnal  approval  from  both  committees  is  still  pending.  In  the  meantime,  the 
new  subjects  have  ioeen  recruited,  fitted  with  the  orthoses,  and  ore  ready  and  waiting  to 
porticipate  as  soon  as  the  approvols  are  received. 
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In  a  randomly  selected  order,  tfie  subjects  are  instajcted  to  don  an  orthosis  and  oppiv  either  a 
flexion  or  extension  load  to  the  orthosis  until  a  predetermined  load  level  of  25  pounds  vertical  force 
and  zero  pound  fore-aft  shear  force  is  reached.  They  are  then  instructed  to  maintain  that  Icxid 
level  v>/hile  an  x-ray  is  taken  of  the  vertebra  of  the  low-cervicai— high-thoracic  spine  (vetebra  C3  to 
T10)  from  a  lateral  vievv/.  The  subjects  will  rely  on  the  output  display  of  the  oscilloscope  for  visual 
feedback  to  monitor  and  maintain  the  load  levels  at  the  predetermined  values. 

The  subjects  v/ere  then  instructed  to  apply  a  load  to  the  orthosis  in  the  opposite  direction  (either 
flexion  or  extension)  until  the  same  predetermined  load  level  is  reached  and  maintain  that  load 
vy/hile  another  x-roy  of  the  cervical-thoracic  spine  is  taken. 

The  x-rays  from  these  tests  will  then  be  evaluated  by  measuring  for  each  orthosis  the  amount  of 
displacement  and  rotation  of  the  vertebrae  which  occurs  from  C3  to  T1 0.  as  seen  while  loaded  m 
flexion  as  compared  to  that  seen  while  loaded  in  extension.  The  data  on  the  spinal  movement 
allowed  by  each  orthosis  will  then  be  used  to  "rote"  the  orthosis  as  to  its  ability  to  minimize  spinal 
movement. 


APPUCABIUTY-  If  thiis  study  should  show  none  of  these  orthoses  to  be  effective,  it  should  be  made  known 
to  avoid  endangering  the  progress  of  the  patient.  If.  however,  this  study  shows  any  (orall)  of  them 
to  be  safe  and  effective,  it  will  be  a  great  boon  to  the  management  of  patients  with  low-cervical-- 
hiah-thoracic  fractures.  Such  an  orthiosis  would  allow  tt^e  patient  to  be  up  in  a  wheelchair  and 
take  a  more  active  part  in  his/her  rehabilitation  eariierthan  with  the  more  conventional  methods 
of  stabilization. 

066  Development  of  an  Engineering  Applications  Program  at  RT-3 

Principal  investigator.  C.G.  Warren.  MPJ^ 

Status:  N®* 

Qotes:  January  1979-January  1983 

Cost-  Annual  $14,950  Projected  Total  $49,000 

HT  Annual  $3450  RT  %  of  Annual  Total  23% 

Annual  Report  Reference:  *18.  Page  206,  R-ISS 

OBJECTIVES-  The  short  range  objective  is  to  continue  the  development  of  an  engineering  appiicatlons 
program  including  staff  development,  developing  in  information  resource,  increasing  the 
eauipment  on  hand  for  evaluation  and  trial  by  clients,  increasing  service  delivery,  and  expanding 
educational  efforts  so  that  disabled  people  can  becom©  more  aware  what  benefits  technology 
can  provide  them  in  terms  of  increased  quality  of  life.  Services  delivered  are  being  documented 
extensively  so  that  a  viable  fee-for-service  schedule  can  be  developed,  allowing  the  program  to 
become  self-sufficient.  The  'ong  range  objective  is  to  make  the  engineenng  aDClicaticns 
program  an  integral  parr  of  The  rehabilitation  team  so  Thar  tecnnology  can  oeappliea  oprimaily 
to  resolve  problems  of  people  who  are  disabled. 

METHODOLOGY-  in  order  to  provide  engineering  services  to  disabled  people,  five  coteaories  of  resources 
are  being  developed:  An  information  source,  equipment  for  evaluation,  a  component  stock, 
fabrication  facilities,  and  sufficient  manpower  to  run  the  program.  The  inform.ation  source  consists 
of  a  system  which  provides  a  comprehensive  access  to  equipment  and  information.  It  includes 
catalogs  of  available  adaptive  equipment,  a  reference  to  all  manufacturers  of  systems  and 
devices  for  the  disabled,  publication  reports,  persona!  communications  with  manufacturers  and 
consultants,  as  well  as  documented  in-house  solutions  to  specific  problems.  This  information  is 
computerized  allowing  specific  information  on  any  category  of  adaptive  equipm.ent  to  be 
accessed  through  the  use  of  key  words.The  equipment  resource  consists  of  a  growing  stock  of 
eauipment  for  mobilitv-  environmental  modification  and  communication,  on  which  patients  are 
evaluated  prior  to  selecting  specific  equipment  to  meet  their  individual  needs.  The  component 
stock  includes  fabrication  materials,  a  large  variety  of  switches  and  switching  equipment,  and 
adaptive  eauipment  to  allow  interfacing  of  the  patient  with  the  equipment  selected.  The 
fabrication  facilities  include  a  welt-equipped  machine  shop. 

.Viembers  of  the  community  are  being  encouraged  to  contact  anyone  in  the  rehabilitatiorn  team 
or  the  engineering  applications  program  to  discuss  preliminary  feasibility.  At  that  point,  a  referral  is 
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made  to  the  rehabilitation  outpatient  clinic.  The  physician  takes  responsibility  for  the  referral  and 
determines  what  other  rehabilitatton  services  should  be  considered  in  conjunction  with  the 
engineering  applications  consultation.  Very  few  consultations  are  performed  without  the 
assistance  of  at  least  an  occupatiorxa!  therapist. 

Three  categories  of  consultations  hove  been  developed  to  estabtish  the  expectations  of  clients, 
therapists  and  counselors.  These  classifications  are  the  feasibility  evaluation,  the  task  evaluation, 
and  the  comprehensive  evclucation.  The  feasibility  evaluation  is  designed  to  familiarize  the 
patient  therapist,  client,  or  counselor  with  tne  stote  of  the  art  in  systems  for  the  disabled,  to  learn 
what  types  of  solutions  to  problems  ore  available  and  to  allow  them  to  experience  the  various 
equipment,  iri  the  task  evaluation,  the  individual  has  defined  a  specific  task  or  tasks  he  wishes  to 
accompli5!i.  At  this  point  specific  systems  and  devices  are  recommended  and  modifications  are 
defined  to  allow  the  individual  to  accomplish  the  desired  tasks,  Inthecomprehensiveevaluation. 
the  erigineerir>g  appliccCions  program  is  utilized  as  an  integral  part  of  the  total  rehabilitation 
process.  Feasibility  arxi  task  evaluations  are  then  performed  as  needed  in  the  comprehensive 
rehabilitation  process. 

Thi&  next  stage  of  the  process  is  to  implement  the  solution  to  accomplish  thedesired  tasks.  This  can 
be  accompi'istied  in  three  ways:  (a)  utilize  off-the-shenf  equipment  wheri  this  wilt  meet  the  needs 
o?  th«  client  <b)  modify  or  adapt  off-the-shelf  equipment  to  meet  the  specific  needs  of  the  client 
(c)  de^r-elop  new  systems  or  equipment  to  meet  the  defined  needs  when  this  is  cost  effective. 

iheiB  Is  no  aioparent  solution,  or  where  it  would  be  prohibitive  to  develop  new  systems  or 
equiprryent,  the  problem  is  then  identified  as  a  specific  need  to  be  addressed  by  research  and 
^^gvekDpment 


RiXDiNGS  TO  DATE:  During  the  past  year  157  Individual  consultations  were  provided  to  clients  residing  in 
the  state  of  Washington  and  to  those  from  Oregon.  Alaska.  Idaho  who  were  referred  to  tt-^e  center 
for  comprehensive  rehabilitation.  The  program  has  rapidly  evolved  to  the  point  where  the 
University  of  Washington  Hospital  System  will  accept  it  as  a  regular  rehabilitation  service.  A  portion 
of  the  program  is  soon  scheduled  to  become  setf  sufficient  on  a  fee-for-seA/ice  bosis.  which  will 
gradually  replace  grant  support  for  the  development  of  service  deliver/.  We  are  continuing  to 
upgrade  the  information  retrieval  system  which  currently  contains  over  700  entries,  allowing 
immediate  access  to  a  continuouslynjpdated  librar/  of  catalogs  and  information  on  oil  t/pesof 
systems,  devices  and  materials  which  may  be  useful  to  people  who  are  handicapped.  A  great 
deal  of  effort  has  gone  into  developing  an  awareness  in  the  rehabilitation,  medical  and 
vocational  communities  of  the  technical  sen/ices  which  could  be  p.-ovided  to  disoblea 
individuals. 

Staffing  patterns  have  been  modified  to  accommodate  the  needs  of  clinical  intervention  The 
curren:  recnntque  is  ro  uriiize  an  engineenng  recnnician  to  inrerface  wirh  rne  occupailonai 
therapist,  speech  pathoiogist  and  vocational  counselor.  This  interface  is  backed  up  bv  an 
engineer  who  manages  the  program  and  an  office  assistant  The  Engineering  Applications  teom 
currently  functions  as  a  division  of  the  Department  of  Rehabilitation  Medicine,  delivering  service 
to  clients  through  both  the  in-patient  and  out-patient  sen/ices  of  the  Universit/  of  Washington 
Hospitals.  Use  of  the  service  has  been  encouraged  through  the  last  year  by  contributing 
consultation  and  implementation  at  no  charge  to  the  client.  However,  the  associated 
rehabilitation  cost  equipment  and  materials  utilized  were  provided  by  third  party  payers.  In 
documenting  solutions  and  costs,  the  services  provided  by  the  engineering  applicarion  program 
were  basically  a  small  pert  of  the  total  cost  of  rehabiiitation.  Therefore  it  is  anticipated  that  when 
the  fee-for-service  structure  is  implemented  thot  the  third  party  payers  wilt  be  amenable  to  paying 
for  This  new  rehabilitation  service. 


,APPUCABILTY:  Most  people  wno  are  disabled  have  not  had  significant  access  to  existing  and  aeveioping 
technology  to  help  increasetheirqualityof  life.  Aprogram  which  makes  this  technology  available 
to  aid  them  with  their  specific  problems  has  great  potential  in  allowing  them  to  become  active 
and  capable  members  of  society. 
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067  Development  of  a  Clinical  Measurement  System 

Principal  Investigator:  C.  Gerald  Warren.  MPA. 


Status: 


New 


Qotes:  September  1979-September  1980 

cnsi-  Annual  Sa.OSO  Projected  Total  $13,000 

RT  Annual  $4,025  RT  %  ot  Annual  Total  50% 

Annual  Report  Reference:  *18,  Page  211.  R-159 

OBJECTIVES-  To  design  a  micro  processor  based  clinical  measurement  syslem  and  to  develop  it  as  a  pro- 
tolvpe  for  evaluation  and  use  by  clinicians.  This  system  will  utilize  standard  inputs  such  as 
potentiometers  for  range  of  motion  measurement,  force  transducers  for  measurement  of  strength 
and  switches  that  will  provide  a  measurement  of  frequency  of  events.  The  unit  would  be  self 
contained  and  allow  calibration,  limit  and  zero  setting,  perform  frequency  counting  provide 
memory  for  control  and  storage  of  data  and  limit  detection  of  range  of  motion.  Output  functions 
of  the  system  include  display  of  the  limits  of  any  of  the  three  measured  activities,  as  well  as 
frequencies  and  ranges.  It  will  provide  digital  and  analog  output  to  other  systerra  such  as  data 
iMgers  In  addition,  the  analog  and  digital  signals  can  be  used  to  drive  such  output  devices  as 
viXal  displays,  and  tones  that  can  provide  feedback  to  the  patient  and  the  clinician. 

METHODOLOGY-  Criteria  for  design  of  the  system  will  be  determined  through  consummation  with  rrtembers 
of  the  rehabilitation  team,  with  the  following  general  specifications.  The  me^surerrient  systern  wii 
have  three  main  input  sections.  The  first  section  will  allow  selection  of  up  to  four  individual 
Dotentiometers.  Each  potentiometer  will  have  thumbwheel  switches  to  set  upper  and  lower 
boundaries  for  potentiometer  movement  about  a  zero  point.  The  operator  sets  this  POint  simply  by 
positioning  the  potentiometer  to  a  zero  location  and  pressing  the  "zero"  button  for  that  poten- 
tiometer. 

The  second  section  will  allow  selection  of  up  to  four  pressure  sensors.  As  before,  thumbw^^ee^ 
switches  will  set  upper  and  lower  limits  for  the  input  signals.  The  third  input  section  will  allow 
selection  of  up  to  four  switch  inputs.  LED's  will  light  to  show  the  open  or  closed  conditions. 
The  first  two  input  sections  wiil  have  one  option  which  generates  on  audible  tone  when  any 
selected  input  goes  over  or  under  a  certain  range.  The  third  section  will  generate  tone  for  each 
specific  switch  condition  the  operator  selects. 

The  measurement  system  will  include  a  display  section.  Appropriate  selection  of  the  data  display 
ODtion  will  show  the  desired  data  on  alphanumeric  readouts.  The  options  will  include  frequency, 
tirne  and  amplitude  measurements.  As  examples,  the  display  could  show  how  many  times 
potentlomenter  #1  went  over  its  upper  limit,  the  longesttime  switch  #3  was  open,  or  the  maximum 
pressure  exerted  on  sensor  #2. 

The  conrroi  section  of  the  measuremeni  system  will  let  The  operoior  ser  up  rest  parameters  and 
start  and  stop  the  test.  Controls  will  be  provided  for  reading  or  storage  of  test  data  on  cassettes 
and  will  output  data  to  a  CRT  terminal.  A  manual  system  reset  will  also  be  included.  A  method  of 
patient  feedbacit  will  include  both  audio  and  visual  output. 

The  system  will  be  based  on  large-scale  integrated-circuit  technology,  which  wiil  greatly  reduce 
design  time  parts  count,  size  and  power  requirements,  thus  providing  considerable  cost  savings 
and  a  system  which  con  be  easily  tailored  to  future  requirements.  The  key  element  of  the  system  is 
the  orOQ-ammable  memory  which  will  allow  flexibility  and  ease  of  functional  mooificotion.  This  will 
provide  a  valuable  developmental  tool  for  the  clinician.  The  project  will  be  implemented  as  part 
of  the  thesis  requirement  for  a  student  in  electrical  engineering. 
qNDINGS  TO  DATE-  During  the  past  year  the  design  cirterio  were  established  through  the  combined  iinput 
of  Dhysicol  therapists,  occupational  therapists,  clinical  psychologists  and  engineers.  These  criteria 
were  modified  several  times  as  design  concepts  for  The  control  panel  and  simulared  Tunctions  of 
the  measurement  system  were  modeled  on  paper.  The  internal  design  of  the  equipment  was 
completed  and  the  measurement  system  was  focricoted  as  shown  in  figure  I.  Several  sets  of 
transducers  ore  being  utilized  in  the  piece  of  equipment  as  it  is  being  functionoiiy  tested.  This  will 
be  completed  well  in  advance  of  the  completion  dote  of  the  project  and  the  equipment  wiil  be 
ready  for  clinical  evaluation  by  the  practicing  therapist  by  September  of  -1980. 


ERIC 


University  of  Washington 


APPLICABILITY:  Developing  a  clinical  measurement  system  v^ill  allow  i^tandardized  measurement  of  the 
capabilities  of  disabled  people.  This  will  not  only  be  a  significant  aid  for  the  clinician  in 
determining  the  extent  and  specific  nature  of  each  disability,  but  also  will  allow  the  clinician  to 
judge  treotmer.J"  efficiency  and  measure  specifics  of  outcome.  This  project  will  be  of  value  to  any 
patient  whose  disability  con  be  quantified  by  the  use  of  sensors  measuring  movement  force,  or 
events. 


068   Effect  of  Vibratory  Information  Feedback  on  Head  Movements  of 
Individuals  with  Traumatic  Brain  Injury 


Prfncipai  Investigator: 

Status: 

DctM: 

Cosh 

Annuol  Report  Reference: 


Brenda  Moore,  Ph^. 
New 

September  1979-September  -1981 

Annual  $2a,950 
RT  Annual  $25,500 

*^18,  Pago  272,  R-160 


Projected  Total  $60,000 
RT  %  of  Annuol  Total  88% 


OBJECTlVESr 

1.  To  detefmine  the  effectiveness  of  vibrotofy  feedback  for  retraining  head  control  in  individuals 
suffering  from  traumatic  brain  injury. 

2.  To  continue  development  of  an  objective,  prototype  system  for  measuring  head  movements  and 
the  effect  of  feedback  training. 


METHODOLOGY: 

Participants 

This  study  will  involve  10  patients  from  the  inpatient  unit  of  ^'he  Department  of  Rehabilitation 
Medicine.  They  will  be  selected  according  to  the  following  criteria: 

a.  Men  and  women  between  16  and  35  years  of  age 

b.  Recent  brain-injury  due  to  trauma  (no  more  than  two  yeors  post-injury) 

c.  Were  in  good  health  prior  to  the  Injury 

d.  Lack  of  functional  head  control  cs  v-ietermined  bv  the  ortending  Dhvsicicn  and  thercoists 

e.  Physical  conaition  is  sufficiently  stable  and  under  rrteoicat  control  so  as  ro  aiiow  parrfciparion  in 
feedback  training  as  cetermtnea  by  the  attending  phvsic:an 

t  Informed  patient  consent  or  assent  by  the  legal  guaraicn  or  carry  resDOnsibie  fcr  the  potienf  s 
care 

Any  participant  who  responds  adversely  to  the  training  procedures  by  crying,  resisting  or  otherwise 
expressing  discomfort  or  pain  will  be  dropped  from  the  stuay  Attempts  wtit  be  made  to  replace 
these  tndividuais. 

Experimental  Design 

An  intrasubject  reversal  design  which  is  basically  a  variation  of  a  repeoted  measures  design  will 
be  employed.  For  ^ach  eligible  participxantin  the  study,  a  preiiminorv  assessment  over  a  one  week 
cenod  will  be  done  to  determine  reactions  to  vibration,  i.e..  wnot  tvpe  of  vibration  trecuency 
patterns  each  patient  responds  to  best,  areas  most  feasible  fcr  cerecring  vibratory  stlmuiatioa 
positive  reinforcers  for  motivating  head  contrcL  oDtimum  ^ecuency  ranges  of  vibration  end 
baseline  measures  of  head  movement. 

Subjects  will  be  randomly  assigned  to  two  grouDs.  One  group  wilf  follow  on  A-8-C  seauence  ana 
the  other  group  will  follow  an  A-C-B  sequence.  For  each  participant,  rhe  study  will  extend  over  a 
six-week  period  including  the  week  of  pre-cssessment. 
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The  schedule  will  be: 


Group  I 


Group  II 


Week  1 


Preassessment 


Preassessment 


Week  2 


A-8asellne  (no  treatment) 

B-Standard  Occupational 
Therapy  Treatment 


A-8aseline  (no  treatment) 


Week  3-4 


C-Standard  Occupational 
Therapy  Treotment 
plus  Vibration 
Feedback  Treatment 


Week  5-6 


C-Standard  Occupational 
Therapy  Treatment  plus 
Vibration  Feedback 
Treatment 


B-Standard  Occup>ational 
Therapy  Treatment 


There  will  be  daily  boselfr^  probes  during  the  treatment  weeks  (weeks  3-6).  During  the  A  phase, 
baseline  measures  will  be  taken.  Head  position  and  movements  will  be  recorded  without  either 
standard  occupatiorTal  therapy  treatment  or  vibratory  treatment.  The  B  phase  of  treatment  will 
consist  solely  of  standard  occupational  therapy  treatment  procedures  of  head  control.  These  may 
include  proper  positioning,  neurodevelopmental  and/or  neurophysiological  techniques  and 
furKTHonai  activities  with  or  without  adaptive  aids.  TheC  phaseof  treatment  will  consist  of  vibratory 
feedback  in  addition  to  conventional  occupational  therapy  treatment.  Baseline  probes  will  be 
taken  at  the  beginning  and  end  of  each  daily  training  session.  This  design  permits  comparisions  to 
be  made  betv/een  B  and  C  treatment  conditions  and  baseline  (  no  treatment)  measures.  By  using 
two  randomized  groups,  control  for  treatment  sequence  will  be  achieved. 


Treotment  Procedures 

Participants  will  receive  B  or  C  treatment  daily  for  Vi^hour  sessions.  The  entire  treatment  phase 
sequence  vAW  last  four  weeks  for  each  participant 

Prior  to  treatment  each  porticipont  will  be  positioned  into  a  sitting  posture  as  upright  and 
comfortable  as  possible.  The  B  treatment  phase  will  consist  of  conventional  therapy  treatment 
techniaues  for  re-trainir^g  head  control.  The  following  will  be  utilized  in  various  combinations  to 
meet  the  individual  potienfs  needs  as  determined  collaboratively  by  five  registered 
occupational  therapists  in  the  Seottie  area. 

a.  proper  positioning 

b.  active  and  passive  exercise 

c.  prosthetic,  orthotic  and  adaptive  aids  (mirrors,  mouth  and  head  sticks) 

d.  functional  activities  -  eating,  communication  and  personal  hvgiene 

e.  oencvior  modificarion 

f  sensory  stimulation  (application  of  neutral  warmth,  stroking  or  tapping) 
g.  handling  ro  facilitate  head  righting  and  equilibrium  reoctions 

'n,  oroDricceptive  neuromuscular  facilitation  techniques  (traction,  approximation  and  resistance) 


The  C  treatment  phase  will  employ  the  vibrator/  feedback  procedure  in  addition  to  the  B  phase 
procedures.  Wherever  possible  the  two  types  of  treatment  will  be  integrated,  again  as  prescribed 
by  the  five  registered  occupational  therapists.  For  example,  if  the  prescribed  occupational 
rherapy  treatment  is  for  functional  activities  in  the  sitting  position  using  audiovisual  curing  and/ or 
behavior  modification,  the  vibratory  information  identifying  head  position  will  be  given 
simultaneously.  However,  If  the  type  of  conventional  occupational  therapy  treatment  does  not 
ena  itseif  fo  simultaneous  vibratory  feedback  then  the  experimental  procedure  will  be 
imptementea  alternately.  The  feedback  information  will  be  administered  no  less  than  1 5  minutes 
rcrai  during  each  C  phase  session.  There  will  be  rest  periods  interspersed  as  needed. 

The  principal  investlgctor  will  train  the  treating  therapist  and  research  assistant  in  the  precise 
treatment  procedures  to  oe  followed  for  each  individual  parient.  The  prescribed  program  wiil 
remain  consistent  throughout  each  phase. 
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HNDINGS  TO  DATE:  Personnel  recruited  for  the  study  include  an  engineer,  computer  prcgramrrter  and 
research  assistant.  The  sensor  system  monitoring  head  position  was  redesigned  and  is  in  the 
process  of  being  constructed.  The  sensor  consists  of  an  electric  motor  driven  gyroscope  which  is 
sup|.oorted  by  gimbals  and  which  allow  it  to  rotate  freely  in  any  direction.  The  gyroscope  spins  with 
its  axis  vertical  and  because  of  the  gimbals  will  maintain  this  orientation  regardless  of  head 
position.  The  angle  of  rotation  sensors  at  appropriate  points  on  the  gimbals  provide  a  voitage 
proportional  to  the  angle  between  the  gyroscope  reference  and  the  patients'  head  for  side  to 
side  movement  and  front  to  back  movement.  The  enclosure  for  this  device  is  approximotely  a 
three  and  a  haif  inch  cube.  Total  weight  Is  under  eight  ounces. 

The  electromagnetic  vibrator  feedback  device  has  notyet  been  constructed.  It  will  be  configured 
much  like  and  operate  on  the  same  principle  as  the  driving  mechanisms  in  a  loud-speaker.  Each 
of  four  vibrators  will  be  approximately  one  Inch  in  length  and  diameter. 

In  summary,  the  first  project  has  been  directed  at  personnel  recruitment,  instrurnentction  redesign 
and  development,  extensive  collaboration  and  planning  by  all  project  personnel  and  the 
evatuotion,  specification  and  deliberation  on  the  inclusion  of  a  computer  for  data  acquisition, 
processing,  analysis  and  control  of  instrumentation. 

APPLICABILITY:  Functional  head  rrKJvmentisa  common  concern  among  ail  members  of  the  rehabilitation 
team.  It  is  often  pren-equisite  to  eating  skills,  communication,  social  interaction,  physical,  mental 
and  erTKDtionol  weil-being,  gross  and  flr^e  motor  activities  and  self-cane.  Vibrator/  feedback  may 
facilitate- the  retraining  of  purposeful  head  movements  and  prove  to  be  an  important  adjunct  to 
the  existing  treatment  approaches  in  rehabilitation.  Furthermore,  as  the  numbers  surviving 
traumatic  brain  injury  increase,  Improved  methods  for  objective  documentation  of  therapeutic 
outcome  wifl  be  required  by  insurance  and  other  legal  agencies.  Rehabilitation  must  be 
prepared  to  meet  the  increasing  demands  of  accountabilit/. 


069  A  Study  of  Third  Party  Payer  Response  to  Purchase  Request  of  Communi- 
cation Augmentation  Equipment 


OBJECTTVES:  To  document  third  party  payer  response  to  requests  for  purchase  of  communication  cug- 
menraticn  eauipmenr  for  imcairec  communicarcrs  wfth  various  ericicgies. 

METHODOLOGY-  Data  on  third  party  payer  response  to  reauest  for  purchase  of  communication  aug- 
mentation equipment  will  be  collected  using  a  questionnaire.  Prior  to  the  data  collection  phase, 
professionals  serving  communication  impaired  persons  will  be  contacted  through  the  newsletter 
of  the  Pactfic  Northwest  Non-Vocal  Communication  Group,  The  mailing  list  of  this  group  contains 
approximately  500  names  and  includes  almost  all  professionals  in  the  Pacific  Northwest  who  ere 
involved  in  the  service  of  non-vocal  individuals.  Each  participating  professional  will  be  asked  to 
complete  a  form  for  each  consecutive  request  made  to  a  third  party  payer  for  the  purcnose  of 
communication  augmentarion  equipment.  When  100  completed  forms  are  returnee  to  the 
principal  investigator,  the  data  collection  phase  of  this  proiect  will  be  terminateo. 

FINDINGS  TO  DATE:  The  data  collection  and  consent  forms  have  been  developed  end  approved  by  The 
University  of  Washington's  Human  Subjects  Review  Ccmminee.  Thirty-two  centers  in  rhe  five  stcre 
area  nave  agreed  ro  collect  data  for  this  sruav.  Data  have  oeen  cciiecrec  frcm  -^a  reauesrs  for 
third  oarfy  purchase  cf  communication  augmentation  systems. 

APPLiCABlLITY-  Finaings  from  this  study  wiil  be  hccrporcTea  immeoiareiv  cs  funcing  sources  for  com- 
municarion  augmentation  eauiomem  ore  sought.  The  findings  wili  also  uniizea  as 
background  information  in  aiscussions  with  agencies  who  apparenriv  have  coiic:es  nor  to  fund 
communication  augmentation  equipment  requests. 


Principal  Investigator: 


David  S.  Beukeiman,  PhiS. 
New 

October  -1979-October  1982 

Annual  $10,522 
RT  Annual  $8,797 

^**ia.  Pago  321.R-161 


Status: 
Dates: 
Cost: 


Projected  Total  Not  Specified 
RT  %  of  Annual  Total  83% 


Annual  Report  Reference: 
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070   Computer  Analysis  of  Word  and  Phrase  'Vocabularies"  Used  by  Non- 
Vocal  Adults 

Principal  InvesHgcrton  Dcvid  R.  Boukelman,  PhD. 

Status:  New 

OaiBs:  J^'V  I^TP-September  1981 

Cast  Annual  $12,305  Projected  Total  $25,000 

RT  Annual  $11 ,155  RT  %  of  Annual  Total  90% 

Annual  Report  Reference:  «*18.  Page  326.  R-162 

OBJECTIVES-  The  aim  of  this  -tudy  is  to  develop  o  technique  for  selecting  work  and  phrcse  •Vocabularies'' 
for  use  in  the  develc^ment  or  modification  of  non-vocal  communication  augmentation  systems 
for  adults. 

METHODOLOGY-  In  the  ftrst  phase  of  this  study,  extended  sample  of  corr.munication  output  will  be 
obtained  from  five  no«~-vocal  adults  with  a  diagnosis  of  either  traumatic  brain  injury  or  degener- 
ative neurological  disease.  All  subjects  will  use  an  alphabet-based  non-vocal  communication 
system  as  their  primary  means  of  communication.  There  wii!  be  no  other  restrictions  as  to  the  type 
of  system  used.  In  the  second  phase,  a  computer  will  print  the  frequency  of  occurrence  for  each 
vs«3rd  and  any  number  of  preselected  phroses  and  sentences  chosen  by  the  operotor.Dunng  tt^e 
third  phase  the  frequency  data  derived  from  the  computer  analysis  will  be  reviewed  in  orde^  to 
determine  the  sample  size  necessary  to  reliably  obtain  on  estimate  of  and  phrase 

freauencv  Since  10.000  words  is  on  extensive  sample  and  probably  not  practical  in  a  ci.mcai 
settina  the  question  con  be  raised  whether  or  not  the  same  data  con  be  obtained  with  smaller 
samples.  Individual  word  frequency  data  will  also  be  onalyzedtc.  "i^lfJT^''^':'^^ 
each  non-vocal  communicator's  output  was  included  in  a  1  .CXDO;  2.000;  3.000;  4,000;  5.000.  6.00). 
7  000-  a  000-  9  000-  and  10.000  word  sample.  A  word  list  containing  the  100  most  .requeriTiy 
occurring  words  of  5  letters  or  longer  will  also  be  generated  for  each  non-vocal  communicator. 
RNDINGS  TO  DATE-  Phase  1  of  this  study  has  been  completed,  in  that  extended  communication  samples 
have  b^n  collected  from  five  non-vocal  adults.  All  of  these  samples  were  collected  as  the 
subjects  communicated  with  the  Canon  Communicator.  Arrangements  have  been  made  with 
ma  or  communication  augmentation  system  service  program  in  California  and  to 
coritinue  the  collection  of  samples  from  children  with  cerebral  palsy  as  well  as  with  adults  w^i 
cerebral  palsy  Phase  2  of  the  study  is  also  completed.  The  computer  programs  have  been  writteri 
which  will  accept  transcripts  from  a  satellite  terminal,  create  individual  files  for  each  non-vccol 
communicator,  and  analyze  each  file  or  combination  of  files  to  determ.ine  the  frequency  of 
occurrence  for  each  word  and  a  number  of  selected  phrases  and  sentences. 

APPLICABILITV-  It  is  hoped  that  the  technique  developed  in  rhis  project  for  collecting  and  computer 
APPUCAbiu ij_^^^r^s^n^^.^^^.^^  samples  wilt  mcke  it  cossibie  :o  adaor  ncn-vccat  ccmmumcarion 

systems  so  that  They  will  better  meet  the  specific  comrtiunication  needs  of  Their  users. 


07^  Adaptation  of  Microcomputer  as  Non-Voca!  Communication  Equipment 


Principal  Investigator: 
Status: 
Dates: 
Cost: 

Annual  Reporf  Reference: 


David  R.  Beukelman.  Ph.D. 
New 

October  'i979-October  1981 

Annual  $12,535 
RT  Annual  $11,385 

■f^lS.  Page  331.  R-163 


Projected  Total  $27.COO 
RT  %  of  Annual  Total  90% 


OBJECTIVES'  The  purpose  of  this  study  is  to  program  and  fieta  test  "home  microcomputers '  as  a  communi- 
cation augmentation  system  for  severely  physically  impaired  inaividucls. 

METHODOLOGY-  Specifically  (^)  the  microcomputer  will  be  programmea  to  store  a  vocabularv  of 
ohrases  and  '^vords  wnich  will  be  disoioyed  onto  a  viceo  screen  with  ■><ev  strokes  on  The 
terminal  keyboard.  (2)  The  microcomputer  will  be  programmed  such  that  symbols  are  scanned 
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across  the  video  screen  and  can  be  selected  bv  activation  of  a  single  switch.  (3)  The  computer 
wiil  be  programmed  to  drive  a  speech  synthesizer  so  that  computer  generated  speech  will 
become  one  output  option.  This  option  wiil  join  the  video  screen  option  and  the  hard  copy  print 
ODtron  which  are  currently  available.  (4)  The  programming  listed  in  the  objectives  above  will  be 
field  tested  with  non-vocal  individuals  in  their  communication  settings. 

FINDINGS  TO  DATE:  A  Microprocessor  (TRS-80  Radio  Shack  System)  has  been  programmed  to  store  a 
vocabulary  of  words  and  phrases  which  con  be  retrieved  onto  a  video  screen  with  1*to-3 
keyboard  strokes.  The  scanning  program  has  been  develop^ed  and  laborotory-tested.  The  rate  or 
character  presentation  is  under  the  control  of  the  operator.  The  operator  can  use  the  scanning 
system  to  retrieve  complete  messages  os  well. 

A  speech  synthesizer  anu  a  printer  compatible  with  the  TRS-SO  system  hove  been  purchased. 
Message  retrieval  programs  which  allow  the  system  users  to  retrieve  the  synthesized  messages 
which  hay^  been  outputted  through  the  synthesizer  have  been  developed.  The  same  is  true  for 
the  printer.  The  authors  have  synthesized  approximately  2000  words  to  form  a  base  vocabulary  for 
the  development  of  synthesis  message  retrieval  programs.  In  conjunction  with  this  objective,  the 
authors  have  received  an  algorithm  desigrted  ^o  converi-  standard  orthographic  English  Into 
synthesized  speech  (Item  Professor  Maggs  at  the  University  of  Illinois).  The  computer  memory 
requirements  of  this  program  are  so  extensive  that  tt  has  not  been  used  as  an  active  communi- 
cation system.  However,  the  flexibility  offered  by  this  algorithm  witt  encourage  us  to  attempt  such 
an  implementation  during  the  lost  year  of  the  project. 

Reld  testing  of  the  eouipment  andt  programs  is  currently  underway.  In  the  post,  we  have 
laboratory-tested  each  program  developed  for  the  microprocessor  system.  Normal  and  non- 
vocal  subjects  have  been  involved  in  these  laborator/  tests. 

APPUCABIUTV:  Adults  with  cerebral  palsy,  degenerative  diseases,  brain  injur/  as  well  as  selected  strokes 
may  be  uncbie  to  communicate  verbally  or  communicate  in  such  a  limited  fashion  that  they 
need  fo  have  some  type  of  communication  augmentation  system.  Systems  developed  to  date 
have  helped  many  of  these  people  to  move  away  from  silence.  However,  these  systems  usuaiiy  do 
not  provide  speed  or  the  output  options  which  ore  necessary  for  conventional  education  or 
vocational  activities.  Microprocessing  capabilities  may  well  allow  these  individuals  to  continue 
their  rehabilitation  programs  in  a  way  that  can  enhance  their  education  and  vocational 
potential.  The  development  of  microcomputer  technology  for  communication  also  allows  the 
option  using  the  same  equipment  for  a  variety  of  recreational,  social  and  vocational  needs. 


072  EMG  Needle  Electrode  Parameters 

A— Monopolar  Needle  Electrode  Parameters,  with  and  without  Subject 
Usage 

3— Voluntary  Motor  Unit  Action  Potential  Analysis 
C— Single  Fiber  Electromyography 

Principal  Investigator:  Walter  C,  Stoiov,  M^. 

Sfatxis:  New 

Dotes:  July  i979-December  1981 

Cost:  Annual  $4,050  Projected  Total  $12,000 

RT  Annual  $2,875  RT  %  of  Annual  Total  70% 

Annual  Report  Reference:  ^18,  Page  372,  R-164 

OBJECTIVES: 

A  To  help  establish  crlterra  for  quaiitv^  control  and  standardizations,  eight  groups  of  5  mcnocolar 
EMG  needles  each,  available  from  6  manufacturers.  we;e  studied  fcr  ( 1 )  Exposec  surface  crea  ct 
Hp;  C2)  Needle  irDpedance  end  chase  angle:  (2)  Insuiartcn  CGpGCitance:(4)  Ccntinuitv  cf  snaft 
insulations;  (5)  Changes  in  these  parameters  upon  repeated  sterilizations. 

All  parameters,  except  capacitance,  were  examined  uoon  receipt  from  the  manufacrurers  end 
after  eoch  of  5  sterilizations.  Capacitance  was  measured  after  The  last  sterilization.  The  neeoies 
were  all  purchased  using  routine  ordering  procedures.  They  were  not  used  on  patients  or  subjecrs. 
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B  This  study  is  intended  to  gather  normal  values  for  the  motor-unit  action  potentials  in  f^©^c®Ps 
brachH  us  na  monopolar  needle  electrodes  with  the  classical  technique  of  manually  reading 
actton  rSenti^re^STdlngs,  These  values  will  be  compared  with  those  obtained  from  concentric 
nSSte^eS^es  as  analyzed  by  the  on-line  ANOPS  computer.  Both  the  values  t^^emselves  and 
CSe.  ^r^Sbility.  and  lime  consumption  of  the  two  techniques  will  be  compared  so  that  the 
one  most  amenable  to  a  clinical  settir>g  may  be  chosen. 

C.  angle  fiber  electromyography  differs  from  routine  clinical  ^'f^^^'^/ography  inthat  t^^ 

ontentiais  of  the  individual  fibers  rather  than  the  v»/hole  motor  unit  are  sampled.  It  is  our  desire  to 
SSlS?n  normaTlidy  values  for  the  "jitter"  that  exists  when  the  fime  lapse  between  the  discharge 
of  any  two  individual  fibers  of  a  single  motor  unit  is  recorded. 

To  obtain  normal  values  (means,  standard  deviations,  and  ranges)  for  the  jitter  in  the  extensor 
digitorum  communis  muscle  in  young  adults  ages  20-40. 

METHODOLOGY: 

A  Nine  groups  of  five  1 V2"  monopolar  needle  electrodes  each  will  be  analyzed  upon  receipt  and  at 
the  end  of  each  of  5  sterilizations, 

1  Surface  area-  The  tip  of  each  electrode  will  be  immersed  in  a  small  volume  of  0.9%  saline 
solution,  A  small  DC  current  will  be  passed  through  the  electrode/electrolyte  .nterface^ 
Using  an  ocular  micrometer,  the  area  will  be  determined  by  measurement  of  the  area  in 
which  gas  bubbles  develop. 
1  Phase  anale  and  impedance:  Measurement  of  phase  angle  and  impedance  forthe 
frS^uen?J  range  of  5HZto  1 0.OCO  Hz  will  be  made  with  a  Hewlett-Packard  4800A  Vector 
Impedance  Meter. 

3  insulation  capacitance  and  continuity:  Capacitance  of  the  insultation  will  be  determined 
by  b^r^ng  th^tip  of  the  needle  in  a  block  of  nonconductive  material  ^nd  detenw.^g  the 
phai  angle  and  impedance  as  above.  Continuity  of  insulation  will  be  determined  by 
measuring  the  DC  resistance  along  the  needle  shaft. 
B  The  subiect  will  lie  down  on  a  table  on  his  back  with  his  upper  extremities  exposed.  A  standard 
morSS^^  "^Te  electrode  that  has  been  sterilized  will  be  introduced  "to  °ne  mu^le  arui  a 
conSSric  needle  electrode  into  the  contralateral  muscle  The  subject  will  then  be  asked  to 
^cSJuTe  mird^ntr^ctlons  of  this  muscle.  The  electrical  actMty  so  P^Sf^^^?^,^'"  ^^,1^^^^^^^^ 
th«  needle  electrodes.  The  activity  will  be  recorded  by  recording  of  the  tracers  on  lighT-sensitive 
S5i%nd  SS^alyzed  manual^  for  the  nonpolar  needle  and  with  the  ANOPS  coupler  for  the 
concentric  neeale. 

r  The  subject  will  lie  down  on  the  table  or  sit  in  a  chair  with  his  upper  extremity  exposed.  A  single 
I^rface  Scfrode  whic^  serves  as  a  around  electrode  will  be  acDlied  to  the  skin  of  n.e  arm  w^ 
IV^n^e^a^  A^pSai  s^g  e  fiber'neeale eiecrroae  that  has  ceen  sreriiizea  w.ll  be  lOTroducea 
m^u^?he  skS  ^^tS^e  extensor  digitorum  communis  muscle  in  the  upper  forearm^  The  sub.ect 
wi  rblaskii  to  extend  his  fingers.  The  needle  will  be  moved  around  within  the  muscle  searching 
ford^iharS^s  of  a  tingie  fibeTof  a  motor  unit  and  one  of  its  neighbors.  Twenty  such  pairs  w,ll  be 
searched  for  within  the  muscle  as  the  needle  is  moved  to  different  sites, 

FINDINGS  TO  DATE: 

1  Tho  vnriabilitv  amonqst  manufacturers  suggests  ^hat  en  electromycgrapher  will  be  mere 
II]?cS5SMf  he  Xayf  wo^s  with  the  same  needle  even  for  qualitative  electromvcgraohv. 

0  Kr^owledae  of  amplifier  input  resistance  and  capacitance  (differential  mcce)  can  ne^ 
de^rSfn^if  wim  a  particular  needle.  Z(amp)/Z(needle)  mav  ce  tco  :ow.  P^™v  <^er 
fe^IS^  stenlization.  and  aarticuiarly  fcrthe  higher  frequencies.  A  less  ccmciere  recording  of ,  he 
SSTfr^uencl,  components  of  an  action  poremiai  mcv  result,  in  ih.s  ccnnecncn  a  lower  snort 
nSlc^S  capacitance  can  improve  recoraing  or  hign  rreauency  components. 

7  -h*-  hinh  number  of  needles  that  deveioced  insulation  cisccnrinuities  suggests  rhcT  tests  or  the 
I^.uSn  contrnuTw  aiona  the  shaft  and  huD  snouid  oe  routineiv  cone  fcerore  eacn  use. 
SiscS^nuiSsTtlub  aS^^^^  if  needles  are  not  fully  ouried.  Those  with  snort  d.scoPf.nuiries 

should  be  discardec. 
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4.  Needle  tip  inspections  at  40X  magnification  shouid  aiso  be  carefuiiy  considered  in  view  of  wide 
variations  in  the  surface  area,  and  the  tendency  in  some  to  lose  insulation  at  the  tip. 

5.  Manufocturers  should  periodlcalty  examine  their  fabrication  processes  and  provide  the  potential 
buyer  with  appropriate  specifications.  Three  small  but  useful  modifications  include  distinctly 
colored  Teflon,  parallel  hub  and  shaft  axes,  and  a  packaging  system  that  protects  and  isolates 
the  needte  during  sterilization. 

6.  A  reexamination  of  monopolar  needle  electrode  parameters  that  includes  effects  of  actual  use 
on  a  patient  is  also  needed. 

8..  C;  Activity  to  date:  Volunteer  normal  subjects  have  been  recruited  (male,  20-40  years  of  age) 
and  the  initial  phase  of  the  study  is  underway. 

APPUCABILITY: 

A  Electromyography  is  used  in  the  diagnosis  and  treatment  followup  of  neuromuscular  diseases 
subject  to  disability  such  as  muscular  dystrophy,  traumatic  nerve  damoge,  amyotrophic  lotenal 
sclerosis,  and  peripheral  neuropathies,  to  name  a  few.  The  Food  and  Drug  Administration  (FDA)  is 
now  considering  medical  devices  such  as  those  used  in  electromyography  for  inclusion  under  Its 
jurisdiction.  The  FDA  is  also  inviting  the  medical  community  to  help  establish  standards.  At  the 
present  tinne.  data  concerning  nonpolar  r>eedle  electrodes  is  unavailable. 

B.  Quantitative  analysis  of  voluntary  motor  unit  action  potentials  will  allow  for  more  definitive 
diagnostic  criteria  to  be  developed  for  a  host  of  neuromuscular  trauma  and  disease  conditions. 
Rehabilitation  proceeds  in  the  most  expeditious  manner  when  eariy  and  accurate  diagnosis  can 
be  perfomned. 

C  Single  fiber  electromyography  is  a  technique  by  which  the  microphysiology  of  the  single  fiber 
motor  unit  and  myoneural  junction  can  be  examined  in  detail.  Improved  diagnostic  abilities  in 
the  areas  of  myasthenia  gravis,  muscular  dystrophy,  and  myasthenic  syndrome,  to  name  a  few 
conditions,  will  benefit  the  rehabilitation  community. 


073   Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the 
Elbow 

Principai  Investigator:  Eugen  Halar,  M.D. 

Status:  New 

Dates:  July  1979'July  1981 

Cost:  Annual  $8,825 

ST  Annual  55,025 

Annual  Report  Reference:  ^f^lS.  Page  383,  R-165 

OBJECTIVES: 

1.  First  objectives  of  this  study  ore  to  evaluate  the  effect  of  elbow  positionon  ulnar  nerve  conduction 
velocity,  and  to  standardize  the  technique  of  nerve  conduction  velocit/  (NCV)  measurement 
across  the  elbow. 

a.  To  determine  the  magnitude  of  nen/e  length  variation  across  the  elbow  at  various  degrees 
of  flexion. 

b.  To  determine  optimum  elbow  position  for  peak  rate  nerve  conduction. 

c.  To  standardize  elbow  position  and  distance  measurement  technique  for  the  elbow 
segment  of  the  ulnar  nerve  for  use  in  routine  clinical  NCV  determination. 

2.  To  determine  the  value  of  sensor/  NCV  measurements  in  evaluation  of  ulnar  nerve  entrapment  ct 
the  elbow. 

3.  To  develop  a  method  whereby  stimulation  of  the  ulnar  nerve  at  aifferent  sites  of  the  eibow  ct 
predetermined  degrees  of  flexion,  would  be  sufficient  to  discriminate  between  nerve  compression 
at  the  ulnar  groove,  cubital  tunnel  or  processus  supracondylaris  humeri. 


Projected  Total  $22,000 
:?T  %  of  Annual  Total  ^% 
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4  To  comoare  preoperative,  operative  and  postoperative  changes  of  nerve  distance,  'oteno/  time 
'  and  amplitudes  of  evoked  potentials  for  the  supracondylar,  ulnar  groove  and  cubital  tunnel 

segments. 

5  To  determine  the  effect  of  ulnar  netve  transposition  and  cubital  tunnel  decompression  surgeries 
'  on  the  recovery  of  the  nerve  by  serial  NCV  testing  postoperattvety. 

METHODOLOGY:  Thirty  healthy  norma!  subjects,  ranging  in  age  from  1 8  to  70  will  be  divided  by  d^a^es 
into  three  different  age  groups  ( 1 8-30, 30-50, 50-70).  There  will  be  an  approximately 
of  rrraies  and  females.  Normal  subjects  with  no  history  of  alcoholism,  diabetes,  renal  failure,  or 
other  conditions  which  could  cause  peripheral  neuropott^y  will  be  selected  The  elbow  in 
extension  motor  and  sensory  NCVs  of  distal  and  proximal  segments,  of  equal  length  will  be 
nerformed  Also  a  constant  distoncefrom  right  and  left  proximal  and  distal  segments  on  the  some 
subject  will  be  maintained  during  all  NCV  testings.  Thirly  subjects  with  ulnar  compression 
syndrome  will  be  tested.  This  group  will  include  ttiose  patients  with  ulnar  compression  sv-ndronnes 
of  sufficient  magnitude  to  warrant  surgical  inten/ention.  All  patients  r®^®^©^^  ^° 
electrodiognostic  unit  with  suspected  diagnosis  of  ulnar  neive  entrapment  neuropathy  at  the 
Sbow  will  have  a  complete  NCV  testing  performed  bitotefally  Those  P^^^P^;)^  ."liP^^ 
fBCommendotton  of  their  surgeon  to  undergo  surgery  on  the  ulnar  nerve,  will  be  included  n  the 
studv  Rrst  the  ulnar  nerve  will  be  stimulated  at  the  wrist  8  cm  proximal  to  the  motor  pickup 
electrode  below  elbow,  which  is  5  cm  distal  to  the  central  point  of  the  medial  epicorTdy  e.  and 
m^obove  elbow  equidistant  to  W-BE  length.  Following  NCV  determination,  sensoiy  NCV  wil  be 
permed  at  the  same  sites  of  stimulation  as  used  for  motor  NCV  thus  ^enson/  NO/  w.H  be 
obtained  antidromicolly.  AM  mo^or  and  sensory  NCV  will  be  tested  at  extens  on.         J^f  >^ 
flexion  in  the  norrffcil  population  only.  Patients  will  be  tested  in  one  elbow  position  as  determined 
by  the  peak  velocity  study  in  the  normal  group. 

q^d^lN<SS  TO  DATE'  Preliminary  findings  indicate  a  significant  correlation  between  NCV's  and  degree 
of  flexion  Further  studies  will  be  conducted  to  determine  elbow  position  of  peak  velocity.  The 
accuracy  of  NCV  technique  in  discrimination  of  compression  at  the  ulnar  groove  versus  cubital 
tunnel  will  be  analyzed  by  comparing  preoperative,  operative  and  postoperative  NCV  findings^ 
obtained  by  testing  ulnar  nerve  NCVs  at  the  three  elbow  sites.  A  comparison  will  also  be  mode 
betv/een  NCV  findings  immediately  before  and  after  surgical  decompression  of  the  ulnar  neive  to 
prove  the  compression  site.  Serial  NCV's  taken  postoperatively  will  be  correlated  todetermine  the 
effect  of  surgery  on  ulnar  nerve  recovery. 


APPLlCABILI  fY'  The  tJlnar  neive  is  a  mixad  nerve  composed  of  both  sensory  and  motor  fibers^  It  suppnes 
nearly  ail  of  the  small  musclea  of  the  hand  with  theexce-ption  of  the  two  lumbricois,  and  twc  and  a 
half  of  th,e  muscles  of  the  thenar  en-,inence.  Sensation  in  a  iorge  cortion  or  the  nana  is  me-cicTea 
bv  this  neive  Secouseof  this  extensive  innervation  inthe  hand,  lesions  of  the  ulnar  neive  may  hove 
sianificant  effect  on  fine  hand  movements,  thereby  greatly  compromising  hand  ^JnctlonL 
Compession  of  this  neive  causes  a  great  deal  of  patient  discomfort  due  to  poresthesio^pain  and 
numbness  and  may  result  in  disability  in  later  stages  with  wasting  and  weakness  of  hand  .nn.. soles 
Early  detection  and  treatment  of  ulnar  nerve  lesions  is  important  in  order  to  ovoid  signincont 
muscle  fiber  loss. 

Current  methods  of  measuring  neive  conduction  velocities  across  the  elbow  ore  not  standardized 
in  records  to  the  degree  of  elbow  flexion.  Neive  conduction  velocity  may  vary  widely  with 
changes  in  elbow  position  as  tension  is  increased  or  decreased  oiong  the  neive.  This  study  will 
'nvestiqate  the  effects  of  eibow  position  on  neive  conduction  so  that  a  standardized  technique  or 
NCV  determination  tor  this  segment  of  the  ulnar  nerve  can  be  esroblished.  Early  and  accurate 
dioanosis  of  ulnar  nerve  comoression  is  essential  so  that  opprocriore  measures  con  be  taken  to 
prevent  permanent  damage  ro  the  ulnar  neive  itself.  Investigations  of  sensory  NCV  s  may 
enhance  our  aoility  to  depict  the  accurate  site  cr  ulnar  nerve  compression  at  the  elbow  level. 
Qecoanitton  of  cubital  tunnel  versus  ulnar  groove  compression  synarome  is  important  because 
simoll  operoTive  decompression  is  likelv  to  be  successful  torcupttol  tunnel  compression,  rather 
than  the  more  traumatic  antenor  transposition.  NOy  lesion  localization  techniques  may  prove  to 
be  a  valuable  aid  in  localizing  lesions  in  conjunction  with  direct  surgical  obser/ations. 
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Connparison  of  electroDhvsioiogical  measurements  to  those  done  intrcoperatively  will  enhance 
the  accuracy  of  ulnar  NCV  measurement  technique.  Foilowup  studies  of  patients  post-operotively 
will  reveal  valuable  information  regarding  transposition  and  decompression  procedures  as  to  the 
rate  and  course  of  recover/  from  ulnar  nerve  compression  synarome. 


074  Influence  of  the  Basal  Ganglia  on  Different  Aspects  of  Motor  Performance 


1 .  To  locate  neurons  in  the  globus  pallidus  whose  discharge  shows  a  relationship  to  arm  movement 
in  a  reaction  time  task. 

2.  To  determine  whether  phasic  changes  in  pallidal  neuron  discharge  are  particularly  related  to 
specific  aspects  of  the  reaction  time  task,  especially  early  EMG  changes  in  proximal  muscles. 

3.  To  determine  the  effect  of  pallidal  stimulation  on  sequential  EiVlG  activity  during  an  arm 
movement  reaction  time  task. 

A  To  determine  the  effect  of  reversible  and  permanenr  pallidal  lesions  on  sequential  EMG  activity 
during  on  arm  movement  reaction  time  task. 

METHODOLOGY:  Chaired  monkeys  (M.  foscicularls)  will  be  trained  to  depress  a  lever  mounted  slightly 
above  the  waist  level.  Lever  depression  will  activate,  after  a  random  delay  period,  one  of  six  tights 
mounted  behind  transparent  buttons  in  a  2  x  3  array  on  a  panel  in  front  of  the  animal.  Digital  logic 
circuitry  will  be  used  to  control  the  maximum  time  during  wnich  the  animal  must  depress  the 
lighted  button  to  activate  a  feeder  that  delivers  a  small  amount  of  appiesauce  through  a  rube 
mounted  near  his  mouth.  The  experimenter  can  select  which  of  the  buttons  will  be  lit,  thus 
controlling  the  distance  and  direction  of  movment  form  the  lever  to  the  butTon. 

After  training.  EMG  electrodes  will  be  inserted  in  a  number  of  sequentially  activated  muscles.  Next, 
a  silastlc-seoted  chamber  will  be  implanted  over  a  craniotomy  that  will  allow  angled,  access  to 
the  globus  pallidus  on  the  side  contralateral  to  the  moving  arm.  Through  this  we  first  wiil  insert 
'eccrding  electrodes  to  localize  ^he  gioDus  ccllidus  bv  "dentifving  the  cccecrance  of  ceils  with 
hign  ronic  discnarge  rates  encountered  otter  the  retoriveiy  silenr  area  laentifiobie  as  the  outcmen 
r.Ancerscn.  1 977).  Activity  of  individual  neurons  can  ae  recoraed  to  aerermtne  whether  rhev  show 
cncnges  in  discharge  that  are  remooraily  related  to  anv  ascects  of  the  paradigm  (lever  reieose. 
cutton  contact.  EMG  in  any  of  the  muscles  studied).  When  we  find  units  rhar  seem  to  show  acrivity 
changes  that  are  temporally  correioted  with  benavior  in  the  paradigm  (on-line  evaluation  can 
be  done  using  a  pottem  or  the  motor  behavior  (reoction  time,  movement  time)  in  any  way  and.  if 
it  does,  to  see  whether  the  effective  stimulus  time  is  related  to  times  when  the  cells  in  the  vicinity 
are  silent,  for  example. 

After  the  recording  and  istimularing  phase  of  ^he  project  are  completed,  we  will  evaluate  rhe 
effect  of  lesions  in  the  globus  oailidus  on  tho  same  behavioral  paradigm  and  EMG  acrfvily 
sequence.  Our  objective  is  to  m,ake  reversable  lesions,  using  either  a  cooling  probe  (Brocks,  etc!.. 
1973:  Berger.  et  al..  1978)  or  an  infusion  of  local  anesthetic  applied  through  a  cannula  -nserred 
into  the  globus  pallidus  thrcugn  the  same  cnamber  used  for  insertion  of  the  recoraing  stimulating 
electrodes.  Again,  our  objective  will  be  to  determrne  whether  a  lesion  here  inrerferes  wirh  any 
aspects  of  the  EMG  seauenca  or  behavioral  caradigm. 

Finally,  we  wilt  make  a  oermanent  lesion  In  the  same  pallidal  area  using  electrocccguiction  or  rhe 
•njection  of  kaimc  acio  (Scnwarcz  and  Coyie.  1977)  and  we  will  examine  EMG  ana  motor  activity 
;n  The  reaction  time  paraaigm  until  it  has  reacned  a  (new)  steooy  state  level. 


Principal  Investigator: 


Marjorle  E.  Anderson,  PtiD. 
New 

June  1979-June  1981 

Annual  $19,580 
RT  Annual  $9,775 

#18,  Page  416,  R-166 


Status: 
Dotes: 
Cost 


Projected  Total  $39,000 
RT  %  of  Annual  Total  50% 


Annual  Report  Refer-dnce: 

OBJECTIVES: 
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EMG  and  single  unit  signals  will  be  amplified  and  recorded,  foget^^er  with  stimuius  puise  ond 
behavioral  logic  signals,  on  a  seven  channel  Ampex  FM  tape  reccrder  and  used  for  suoseauent 
off-line  quantitative  analysis.  Statistical  tests  such  as  the  t-test  can  be  u$ed  to  ccmpara  indivduci 
variables  (reaction  time  or  parcspinal  EiVlG  onset  time,  for  example)  during  rhe  control  behavioral 
periods  and  during  the  periods  of  stimulation  or  lesioning. 

FINDINGS  TO  DATE:  Two  monkeys  hove  been  studied  during  the  current  grant  period.  In  each  animoi  we 
have  made  a  lesion  in  the  globus  pallidus  on  one  side  with  kainic  acid,  applied  after  the  micro- 
stlmulation  studies  were  completed.  In  the  first,  in  which  histological  axaminotion  verified  that 
most  neurons  in  the  caudal  half  of  both  pallidal  segments  were  destrcved  with  no  opparent 
damage  to  the  internal  capsule,  subthalamic  nucleus,  hypothalamus,  or  thalamus,  thear^imat's 
movement  also  slowed  after  lesion.  However,  the  characteristics  of  the  slow^mg,  wi'\ich  can  be 
described  more  completely  when  EMG  analysis  is  completed,  seemed  to  be  different  than  those 
seen  during  microstimulation.  EMG  buildup  may  not  have  been  altered  as  much  as  was  me 
continuation  of  ongoing  EMG  activity  that  normally  would  have  been  halted  poor  ro  rhe 
movement. 

During  the  next  year  the  project  will  concentrate  on  data  analysis  and  on  the  examination  of 
pallidal  activity  and  the  changes  produced  by  microstimulation  on  different  t-zpes  of  tasks,  with 
different  requirements  for  motor  programming. 
APPLICABILITY-  Basal  ganglia  damage  is  the  primary  pathology  in  Pari<inson's  disease,  Huntington's 
disease  and  some  forms  of  cerebral  palsy.  Motor  defects  are  prominent  in  these  disetases  ar.d 
some  uniMng  concepts  have  been  proposed  as  to  the  basic  motor  function  of  the  basal  gangiia. 
This  study  would  let  us  test  some  of  these  hypotheses  and  apply  the  results  to  developing  better 
treatment  techniques. 

075  The  Temporal  Course  of  Reflex  Recovery  Following  Spinal  Transection  in 
Adult  Cats 

Principal  InvesHgotor:  James  W.  Little,  M  J3.,  PhI3. 

Status: 

Qfjto^.  November  -1979-December  -198-1 

-    .  ■  Annual  Si 0,925  Projected  Total  $32,000 

^  RT  Annual  $4,025  I'T  %  of  Annual  Total  37% 

Annual  Report  Reference:  ''1 8,  Page  423. 

OBJECTIVES: 

-  -o  deveiOD cuantitative eiectroDhvsioicgiccI  technicues to  mcmrcr long -rerm  cnanges  in  reflexes 

cTter  spinal  ccra  rransecTicn. 
->  -o  use  this  tecnniaue  to  determine  the  rirr e  course  m  changes  m  the  monosvnapric  reflex  e!C:tea 

via  muscle  afferents  with  low  rhresnoias  to  electrical  stimuli  and  the  poivsvpcdtic  rerlexer  tniticTea 

by  high  threshold  muscle  and  cutaneous  afferent  fibers. 
3.  To  compare  eie.-trophysiotogic  reflex  testing  to  the  results  obtained  by  semi-quantitative  ciin.ccl 

evaluations  in  :tie  same  onimais  over  the  same  time  course. 

METHODOLOGY-  Silastic  cuffs  with  embedded  electrodes  to  be  used  for  chronic  nerve  stimulation  and 
recordings  ^-'l  be  implanted  around  peripheral  nerves  of  adult  female  cats.  During  ooi  y 
'  recording  sessions,  stimulating  pulses  from  a  constant  current  stimulator  will  be  graauallv 
increased  ir-  intensity  until  a  just-detectable  potential  is  recorded  with  the  proximal  recording 
electrodes  The  current  necessary  to  elicit  this  just-detectable  response  for  each  nerve  will  be 
consider«j  thresnoia  for  that  aay.  At  the  end  of  the  session,  the  srimulating  current  for  The  muscie 
nerve  will  be  increasea  to  a  value  supra  maximal  for  a  maximum  amplituae  M  resoonse,  ana  the 
areo  of  this  response  will  be  usea  to  normalize  rhe  reflex  responses  for  that  session.  Care  will  be 
takers  to  oddIv  stimuli  with  the  :imD  m  a  sTandardized  position,  since  :t  .s  known  from  .he 
locomotion  iiteroTure  rhar  reflex  transmission  escecioiiv  for  polysynoprc  reriexes,  iS  a  runcrion  or 
.imb  position 
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After  several  days  of  stable  baseline  reflex  responses,  a  spinal  cord  transection  will  be  peffomned 
aseptlcally  at  T6.  Electrophysiological  testing  as  described  above  will  be  continued  daily  for  a 
minimum  of  15  days  or  until  reflex  response  amplitudes  have  stablized. 

Taped  data  will  be  analyzed  by  initially  full-wave  rectifying  the  EMG  response,  and  if  necessary 
integrating  it  slightly  to  smooth  the  response.  After  transection,  multiple  tnals  can  be  made  for 
each  reflex  test  each  day,  but  prior  to  transection,  we  probaoly  will  be  forced  to  evoiuate  only  the 
low  threshold,  norvnoxious  stimuli. 

FINDINGS  TO  DATE  To  date,  nerve  cuff  electrode  have  been  implanted  in  three  cats.  Long-term  stimu- 
lation and  recording  of  spinal  reflexes  was  accomplished  in  two  of  the  three  animals. 

Preliminary  analysis  of  nerve  cuff-elicited  reflexes  following  spinal  transection  reveals  a  temporal 
course  similar  to  that  observed  for  natural  stimulation  and  similarto  that  described  following  other 
r^fvous  system  injuries.  Both  the  common  peroneal  and  the  saphenous  nerve  elicited  reflexes,  the 
former  a  presumed  monosynaptic  H-reflex  and  the  latter  a  presumed  polysynaptic  reflex,  showed 
the  prev'lously  described  late  recovery  at  two-tofour  weeks  associated  with  overshoot  (Murray 
and  Thompson,  1957;  Uttle.  1976),  Overshoot  is  a  trarisient  Increase  in  respcnse  amplitude  lasting 
sevefQl  days  which  exceeds  the  ultimate  reflex  amplitude  recorded  chronically.  The  temporal 
course  for  these  late  reflex  changes  is  seemingly  reflexndependent;  thus  late  recovery  of  the 
Ipsiiateral  cutor^eous  elicited  reflex  appears  before  the  crossed  reflex  The  temporal  course  for  the 
ipsiioteral  reflex  elicited  by  paw  electrical  or  pinch  stimulation  was  comparable  to  that  recorded 
for  nerve  cuff  stimulation,  indicating  that  the  late  changes  do  not  merely  reflect  changes  in  nerve 
cuff  electrode  properties. 

An  earty  recovery  was  noted  at  four  days  for  saphenous  nerve  cuff  elicited  reflexes,  both  ipsiiateral 
and  crossed.  Likewise,  reflex  amplitude  increased  to  paw  electrical  and  pinch  stimulation  at  four 
days.  Such  eorty  recovery  has  been  described  previously  following  CNS  injury(lirtle.  1976;Cannon 
and  Hoimovici,  1939). 

APPUCABIUTV:  Rrst,  it  may  we!}  provide  a  theoretical  basis  for  the  appropriate  use  of  physical  therapy  in 
moximizing  voluntary  motor  control  following  incomplete  spinal  cord  and  other  CNS  injuries. 
Second,  it  will  hopefully  yield  theoretical  guidelines  for  attempting  to  limit  the  appearance  of 
unwanted  clinical  symptoms,  such  as  spasticity  and  autonomic  dysreflexia  following  CNS  lesions. 
Such  studies  may  have  major  implications  for  our  use  of  physical  therapies  for  cord  injury  and 
other  CNS  insults, 

076  Physiological  Characterization  of  Newly-identified  Afferent  Inputs  to 
the  Globus  Pailldus:  A  Possible  Site  for  Therapeutic  Intervention  in 
Huntington's  Disease,  Parldnsonism,  and  Some  Forms  of  Cerebral  Palsy 

Principal  Investigator:  Mcrjorie  Anderson,  Ph^. 

Status:  New 

Dates:  July  1979-Oecember  1980 

Cost:  Annuot  Not  Specitled  Projected  Total  Not  Specified 

RT  Annuo!  Not  Specified  ST  %  ot  Annual  TotcJ  Not  Specified 

Annual  Report  Reterence:  ^18,  Page  431.  R-16S 

OBJECTIVES:  To  use  electroohysiological  techniques  to  determine  what.  If  any,  synaptic  action  Is  exerred 
on  basal  ganglia  cutout  neurons  in  the  entopeauncular  nucleus  ( ENTO)  of  the  cct  bv  neurons  in 
the  pedunculopontine  nucleus  (PPN). 

VIETHCDOLCGY-  Cots  will  be  anesthetized  and  surgicatly  prepared  for  stimulating  the  thoicmuscnd  PPN 
and  recording  extrocelluiarly  or  intracellulcrly.  from  neurons  in  ENTO.  The  several  thalamic  and 
PPN  stimulus  points  will  be  stimulated  in  parallel  while  the  recorcing  electrode  is  inserred  stereo- 
taxicoily  and  online  identification  of  endopedunculor  neurons  will  be  mode  bv  virtue  of 
antidromic  excitation  from  the  thalamus  (Anderson  and  Ycshido.  1977.  1Q7Q^  When  rhe 
discharge  of  ENTO  neurons  is  thus  identified,  the  response  of  the  some  neurons  to  srimuiaticn  of 
each  cf  the  PPN  stimulus  sites  will  be  determined. 

Tne  stimulus  position  from  which  the  response  can  be  evoked  with  lowest  stimulus  intensity  and 
response  latency  will  be  determined  for  each  PPN  electrode  by  moving  the  array  vertically  and 
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placing  it  at  different  A-P  positions.  Lesions  made  througn  each  of  the  sTimuiating  electrodes  at 
the  most  effective  stimulus  points  will  be  used  to  compare  the  effective  positions  with  the  location 
of  neurons  labeled  by  HRP  injected  into  ENTO  in  the  experiments  described  above. 

Data  wilt  be  filmed  from  the  oscilloscope  with  a  Grass  kymcgrophic  camera  and  projected  for 
measurement  of  response  latency,  vanation  of  latency  or  number  of  scikes  with  one  vs.  multiple 
stimuli,  and  configuration  of  the  PSFs  recorded. 
RNDINGS  TO  DAIB  Stimulation. of  the  PPN.  in  which  neurons  are  labelea  retrograde  by  horseradish  per- 
oxidase injected  into  the  ENTO  nucleus  (feline  globus  patiidus),  results  in  the  excitation  of  neurons 
in  both  the  entopeduncular  nucleus  and  the  globus  pallidus.  the  feline  equivalent  of  the  primate 
external  pallidal  segment  With  extracellular  recording,  multiple  shocks  usually  are  necessary  to 
evoke  ENTO  neuron  discharge,  and  the  latency  from  the  lost  shock  necessary  to  elicit  a  response  is 
about  5  msec.  Although  this  seems  a  bit  long  for  a  monosynaptic  innervation  by  axons  traveling 
only  about  10  mm  (i.e.,  about  2  m/sec),  the  small  amount  of  intracellular  data  we  were  able  to 
obtain  indicates  that  the  latency  of  the  EPSP  does  not  change  as  the  stimulus  intensity  is 
changed,  consistent  with  a  monosynaptic  pedunculopontine-ENTO  connection  in  which  spatial 
summation  at  on  intemeuron  Is  not  necessary  to  elicit  the  EPSP.  The  lowest  threshold  stimulus 
points  in  PPN  from  which  the  response  con  be  evoked  ore  the  same  points  at  which  HRP-lobeled 
neurons  are  found  when  HRP  is  injected  into  the  entopeduncular  nucleus  and  transported 
retrogradeiy  to  fill  neurons  whose  axons  terminate  in  ENTO.  ENTO  neurons  also  ore  excited 
ontidromicolly  from  the  PPN  region,  and  thus  a  reciprocal  PPN-ENTO  connection  may  exist. 

This  PPN-ENTO  excitatory  conr^tion  could  be  at  least  partially  responsible  for  the  high  tonic 
activity  of  ENTO  neurons  in  awoke  animals.  The  phormocological  characteristics  of  this  projection 
are  not  knov^^^.  but  they  should  be  investigated  as  a  possible  mechanism  for  treatment  in  some 
involuntary  movement  disorders. 
APPLICABILITY-  Basoi  ganglia  damage  is  the  primaty  pathology  in  parkinsonism.  Huntington's  diseose 
and  some  forms  of  cerebral  palsy.  Effective  pharmacological  treatment  provides  a  temporoty 
way  of  managing  parkinsonism,  but  L-Dopa  treatment  becomes  less  effective  with  time,  and 
there  ore  no  specific  pharmacological  agents  useful  for  the  treatment  of  the  latter  disorders.  The 
proposed  project  would  be  one  step  toward  developing  such  therapy. 


077  Motor  Point  Blocks  Phase  IV 

Principal  Investigator:  Barbara  J.  Deloteur.  M.D. 

Status:  Now 

Dates:  August  IPTP-August  1981 

Cost:  Annual  $7,750  Rejected  Total  $16,500 

RT  Annual  $5,750  RT  %  of  Annual  Total  74% 

Annual  Report  Reference:  -^18.  Pag©  461,  R-169 

CBjECTIVES  "^e  oDjective  is  to  use  rhe  rcciofrequencvTecnnicue  in  ocrienrs  with  spinal-cord  transection 
of  6  months'  duration  or  longer  who  need  blocks  of  the  gastrocnemius,  .n  suDjects  needing  blocks 
biloTerolly.  the  roaiofrequency  technique  will  be  used  on  one  siae  and  the  phenol  motor-polr^t 
block  technique  on  the  other  to  compare  the  duration  of  relief  resulting  from  each  type  of  block. 
(An  attempt  will  be  mode  to  produce  the  some  amount  of  relief.  See  methods.)  if  patients  ore 
inappropriate  for  oilateroi  comparisions.  they  will  be  randomly  assignee  to  roaiofrequency  or 
phenol  groups.  Longituoinal  foiicwup  of  the  duration  of  improvmenr  will  then  be  made. 

N/iETHODOLOGY:  To  prepare  patients  for  the  rodiofreauencv  procedure,  the  skin  will  be  sterilized  with 
aerodine.  Although  spinal-cord  injured  patients  would  not  require  onesrhesia  for  comfort,  the  skin 
and  fascia  iota  will  be  anesthetized  with  1%  iicccoine  to  cecrease  flexor  resoonses  toorcbing.The 
motor  point  of  the  muscte  will  be  located  bv  eiecmcoi  srimuianon  with  a  chronaxiemerer.  using  a 
1  o-gouge  noilow  Teflon-coorea  needle,  with  rhe  tip  expcsea.  as  theexoicnng  eiectrooe.  Afterthe 
motor  point  is  located,  the  16-gauge  neeaie  wiil  be  aisconnected  from  rhecnronoxiemeTer.  out 
left  in  the  sxm.  and  the  22-gGuge  racicfrequencv  remperarure-monitcnng  eiectrooe  wnl  be 
inserrea  into  the  16-gcuge  needle.  The  needle  will  then  be  ouliea  bock,  cut  of  contact  with  the 
nonccored  tip  of  the  temperature-monircring  eiectrooe.  cno  rhe  musc:e  will  be  restimuiorec  to 
verify  that  the  temperature-monitoring  electrode  is  on  the  motor  point.  (The  [^FG-3AV  lesion 
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generator  is  capable  of  stimulating,  as  well  as  heating.  It  is  r.ecessary  to  first  locate  the  motor  pojnt 
with  the  16-gauge  needle  since  the  temperature-monitonr.g  electrode,  in  order  to  heot  evenly, 
has  a  blunt  hemispherical  tip,  and  is  not  designed  to  i^^i  pusned  through  tissue  such  as  muscle, 
which  offers  mechanical  resistance.)  The  minimal  number  of  volts  needed  to  stimulate  is 
recorded.  After  stimulation,  th©  lesion  generator  is  sv/itched  to  its  heating  mode,  and  the  motor 
nerve  is  heated  at  70  degrees  C  for  60  seconds.  The  lesion  generator  is  then  used  to  stimulate,  ana 
additional  lesions  may  be  made  if  the  stimulotior  vOitcg©  remains  low. 

For  purposes  of  the  study,  subjects  will  be  chosen  who  rjov?^  complete  spinal-cord  transections  of 
at  leost  6  months'  duration.  In  subjects  who  require  blocks  bilaterally,  the  radiofrequency 
technique  will  be  used  on  one  side  and  the  phencf  c  .otor-point  block  technique  will  be  used  on 
ttie  other.  In  subjects  in  whom  bilateral  com[Darisons  -ranrKDt  appropriately  be  made,  subjectswill 
be  randomly  assigned  to  the  radiofrequency  treotrnerit  or  the  phenol  block  treatment  for  the 
nvolved  side  on  which  a  block  is  to  be  carried  out.  Longitudinal  followup  of  the  duration  of  the 
improvement  will  then  be  made, 

Radiofrequency  lesions  can  be  graded  to  ttio  scms  extent  that  phenol  motor-point  blocks  can. 
that  is  to  soy  they  are  graded  by  the  numbe-  of  peripheral  branches  blocked  and  not  by  the 
degree  of  the  lesion  made,  since  in  either  case  on  attempt  is  made  to  hove  a  complete 
denervation  of  the  branch  blocked.  In  pcrhG»nts  in  whom  there  are  bilateral  blocks,  the  blocks  will 
be  made  comparable  by  choosing  comparable  anatomic  sites,  i.e.,  so  mony  centimeters  from  a 
given  bony  landmaric.  The  method  would  be  to  determine,  cutaneously,  the  major  motor  points 
on  one  side^  e.g.,  the  right  side,  arKl  then  determine  these  distances  from  suitable  bony 
larKlmarks,  The  nnotor  points  then  used  on  the  left  side  would  be  the  same  geometric  distances 
from  those  landmari<s.  In  the  next  patient,  the  opposite  side  would  be  used  to  determine  the 
cutaneous  motor  points,  etc. 

Subjects  will  be  evaluated  shortly  before  and  after  the  procedure,  and  monthly  thereafter  until 
return  to  the  baseline  occurs.  Appropriate  evaluations wiii  be  done  by  the  principal  investigator  (a 
physiatrist),  by  a  physical  therapist,  and  by  a  research  technologist.  The  principal  investigator  will 
do  nerve  conduction  tests,  the  physical  therapist  will  evaluate  mobility,  and  the  research 
technologist  will  evaluate  joint  range  of  rrjotion  and  spasticity. 

Mobility  tests  for  patients  in  wheelchairs  include  the  time  required  to  travel  ICQ  feet,  the  time 
required  to  transfer  from  bed  to  wheelchair,  and  the  time  required  to  transfer  from  wheelchair  to 
bed.  For  patients  not  in  wheelchairs,  the  time  required  to  walk  100  feet  will  be  measured. 

A  rotational  joint  apparatus  (RJA)  will  be  used  to  evaluate  the  spasticity  and  range  of  motion  of 
the  joint  affected  by  the  blocked  muscie(s).  As  an  example  of  this  procedure,  when  the  gastro- 
cnemius and/or  soieus  muscles  of  the  calf  are  blocked,  the  potienrs  cnkle  range  of  motion  is  rest- 
ed by  having  him  lie  prone  on  a  table  with  his  leg  extended  over  the  end.  The  foot  is  pieced  in  a 
sandal  which  is  mounted  on  the  RJA  ond  the  axis  of  morion  of  ^e  ankle  end  the:  of  the  RJA  ere 
aligned.  The  foot  mav  then  rotate  from  30  degrees  of  olantar  flexion  to  20  degrees  of  eorsiftexion. 
aecencing  on  me  mcr^iauars  range  of  motion.  The  i'?JA  has  a  moror  wnicn  can  rorare  rhe  rccr  ct 
rates  of  from  20  to  80  degrees  per  second.  There  are  also  strcin-gcge  torque  transducers  wnich 
measure  the  torque  generated  about  the  ankfe  joint,  end  potentiometer  "pick  off'  measuring  rhe 
degree  of  angular  displacement.  Since  spasticity  is  aefined  as  a  rate-dependenr  increosed 
resistance  to  passive  stretch  of  a  muscle,  this  device  provides  a  valid,  objective  measurement  of 
spasticity. 

Measurement  of  range  of  motion  will  be  done  separately  from  the  rotctTonal  joint  acporctus,  atsc. 
Standard  manual  goniometric  procedures  will  be  used  with  specification  of  position  of  ccditional 
joints  which  any  two-joint  muscle  may  cross:  for  example,  for  knee  extended  for  meosurement  of 
range  of  motion  for  dorsiflexion.  in  addition,  a  hand-held  myometer  will  be  used  to  record  the 
force  required  to  obtain  the  stated  passive  range  of  dorsiftexion. 

Lidocaine  diagnostic  blocks  ore  done  in  all  subjects  prior  to  anv  type  of  long-iasting  block, 
whether  phenol  or  rcdicfrequency. 

FINDINGS  TO  DATE:  In  mid-1  P80  the  rotoTionai  joint  acpcratus  was  donateo  totheDepartmenrof  Reneciii- 
tation  Medicine  by  Eaton  Laboratories.  Because  this  machine  Quantitatively  assesses  spasrjc;tv.  it 
is  possible  to  use  the  radiofrequency  technique  on  all  patients  who  would  benefit  from 
permanent  'olocks;  previously  only  subjects  who  required  blocks  bilaterally  were  oppropriare  for 
the  study.  With  the  rotational  joint  apparatus,  the  joint  con  be  compared  with  itself,  before  and  at 
Q  various  ti'Mes  after  the  treatment,  and  not  just  with  the  contralateral  joint 
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Prior  to  arrival  of  the  rotational  joint  apparatus,  two  patients  were  studiecl  ^®  ° 

auadnDlegic  who  required  bilateral  paravertebral  blocks  of  the  second  lunnbar  spinal  ner^e  to 
?on^o(  ^Si^tv  Of  flexion  and  adduction;  and  a  patient  who  was  severely  ^^^^'n  damcg^ 
and  on  oVSpirotor.  who  had  developed  severe  fixed  pla  ntar  flexion  contractures^so  that  bilateral 
S^c^ks  o?1^e  gastrocnerr^ius  muscle  were  required.  Each  patient  received  a 
onSne  Side  and  a  phenol  block  on  the  other.  The  quadriplegic  patient  experienced  adequate 
re^i^f  of  s^sticitv  ^laterally,  when  evaluated  five  days  following  the  Procedure,  bra.n- 
damag^S  showed  some  decrease  in  tone  evident  bilateraliy^but  both  s^es  had  such 
iv^e  ^  plantar  flexion  contractures  that  it  was  difficult  to  evaluate  the  improvement. 

APPLICABILITY-  If  the  option  of  long-duration  motor-point  block  becomes  available  to  ^1°']^^°'^P®^ 
^rtlents  it  v^ll  mean  that  they  can  achieve  relief  without  having  to  return  for  repeat  blocks  eve^ 
Sn-  to  six  rnonms  intemjptlng  their  work  and  other  activities.  Benefits  include  improved 
ambuTo^on  release  of  votuntlry  function  in  the  antagonistic  muscles,  allowing  effective 
application  of  assistive  devices  or  training  procedu.es;  and  improved  ease  of  nursing  care. 

078  Psychological  Correictes  of  Traumatic  Head  Injury  and  Recovery  of 
Function 

Principal  investigator:  Sureyya  Dlkmen,  PhD. 

Status:  Now 

nates-  September  1979-March  1983 

"  Annual  $25  AdO                        Projected  Total  000 

RT  Annual  $25^0  HT%  of  Annual  TotaM 00% 

Annual  Report  Reference:  *^  8,  Pago  493.  R-1 70 

OBJECTIVES-  information  regarding  head  injury  and  the  individuals  injured  will  be  9°^.^®;^^ 

^  various  cognitive  emotional  and  psychosocial  outcome  measures  over  an  18-month  penod  m 

order  to  determine  the  following: 
^  xA/K^        Of  coanitive-inteilectual  and  adaptive  ability  impairments  are  seen  soon  after  injuiy. 

'anTot'^andX^nrS^^^ 

areas  of  functioning  are  more'affected  than  others;  and  find  out  if  the  nature  of  these  ^^'^'^umes 

va1?a^  a  fCnc°on  of  severity  of  head  injury,  degree  of  initial  neuropsychological  loss.  age.  and 

educational  level  of  head-injured  patients, 
o  TH«  «^ent  to  which  head-injured  patients  as  a  group  show  recovery  in  various  areas  of  neuro- 

psJchoS^icalt^Si^^Also'if  therS  is  evidence  to  indicate  differential  time  course  of  recover  m 

various  areas  of  functioning. 
-  c.,^^f1c  •  'cricDles  =uch  OS  age.  educational  background,  initial  neurcpsvchclcgicci  cieficits  and 
^'  cnSSeSSof  the  njury.  ana  the.r  comD.nation  that  may  preaicr  patients  who  wou.d  be  ake^ 

?o  si^^ow  cTr^^lete  or  nearly  complete  recovery  vs.  rhose  who  will  continue  to  ^f^ow  s|gn.f  cant 
H^^ir^ni  S^r-iiol  deficits  Rom  the  above  attempt  to  discover  what  implications  these 

nnSngs^:S^  ^Hength  an'^^^^  intervention  and  Ivpe  of  patient  that  should 

receive  treatment. 

A  MOW  vnnnix;  seaueiae  of  head  trauma  relate  to  each  other  in  interfering  with  the  vocational 
^  Sstments  oHndtTdual  Stents;  if  early  identification  of  these  factors  is  possible  ana  how  th.s 
information  can  be  used  in  formulating  preventive  rehabilitation  programs. 
^  .—  .^p^.f^Y-  The  study  will  require  sixty  head-injured  and  sixty  normal  control  subjects.  The  hecd- 
?n?urSsuSS:tVS  be  aTute  head  trauma  patients  recruited  primarily  from  the  neurologica 
ural^  iSs  o  tt.1  university  Hospital  and  HartDorview  Medical  Center  of  the  Umvers^W  o 
WasN?^q?on^eS^  subjects  will  be  examined  on  an  extensive  battery  of  neuroDsvcnclogicc. 
^^^is^naner  the  in,ury  This  battery  of  measures  will  be  repeated  on  the  same  subjects  at 
T2^nd Ta^on^^s^^^^  rheTnmai  testing.  Operationally,  using  the  G!osg^Cor.a  ^^^^^^^^  rhev 
+  1-1        to  ^oonrnneouslv  ooen  their  eyes,  obey  commands  requinng  a  motor  response,  ana 
K«  on^^nt^iTn  ?h^erSafSpon^ Sreas.  T^^is  tends  to  correspond  to  the  time  of  discharge  from 
me  hosp^l  Tt^ei  sSiS  enrolled  in  the  first  15  months  of  the  study.  With  foilow-up 

exar?.?nSs  c572  and  18  months  intervals,  the  entire  study  would  reau.re  approximately  30 
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months  to  complete,  A  normal  control  group  comparable  in  age*  education,  and  socio- 
economic status  to  the  head-injured  group  will  be  selected  and  tested  once.  The  testing  of  the& 
subjects  will  take  place  in  the  first  15  months  of  the  study. 

HNDirJGS  TO  DATE:  Progress  to  date  includes  establishing  collaborative  arrangements  with  Neuro-surgery 
(service  from  which  the  head-injured  pxatlents  ore  recruited),  developing  evaluation  forms  for 
recording  the  irxJependent  (neurological  status,  indices  of  severity  of  head  trauma),  and 
dependent  variables  (neuropsychological,  psychosocial,  and  vocational),  and  completing 
testing  on  ten  head-injured  patients 

APPLICABIUTY:  If  the  results  provide  answers  to  the  objectives  specified,  the  information  wiil  be  used  in  the 
general  management  and  treatment  of  head-injured  patients,  tf  this  information  stands  the  tests 
of  cross-validation,  it  has  stror>g  implicotlonsfor  patients  that  should  receive  treatment  the  nature 
of  the  treatrr^nt.  and  for  testing  treatment  effectiveness  in  the  rehobilftatJon  of  head  trauma 
patients. 


079  Development^'Of  an  Assessment  Tool  for  Measuring  Sensorimotor 
Maturation,  Motor  Performance,  and  Management  Characteristics 
of  Persons  witti  Cerebral  Palsy  and  Aged  Birtti  to  Twenty-One  Years 


OBJECTIVES:  Revision  and  refinement  of  an  existing  tool  developed  by  project  personnel  in  collaboration 
witt>  a  local  study  group  of  physical  therapists  specialized  in  pediatric  therapy. 

METHODOLOGY:  Revision  of  the  test  instrument  will  be  planned  to  assure  inclusion  of  appropriate  incre- 
mental measures  to  reflect  a  range  of  performonce  characteristics  from  subtle  differences  in 
quality  of  movement  and  posture  to  the  more  obvious  acquisition  of  major  motor  milestones. 
Information  also  will  be  obtained  about  characteristics  of  therapy  management.  Convenience  of 
scoring  and  compatibility  of  procedures  with  data  input  and  analysis  format  will  be  c  primary 
concern. 

A  revised  version  of  The  tooi  wiil  be  aistribured  to  members  or  :he  sruay  group  ror  review  end 
critique,  and  additional  modifications  will  be  made  as  a  result  of  their  input.  Project  personnel  will 
field  test  the  instrument  and  conduct  preliminary  reliability  trials.  Additional  adjustments  will  be 
made  to  improve  identified  deficiencies.  Preliminary  data  will  be  gathered  to  proviae  an 
opportunity  for  pilot  testing  data  analysis  procedures.  Additional  revisions  will  be  made  on  the 
basis  of  these  findings.  The  final  version  wiil  be  subjected  to  reliability  testing,  with  continued 
refinement  of  manual  instructions  until  the  criterion  for  acceptable  reliability  is  reached.  The  final 
version  will  be  reproduced  and  made  available  for  general  distribution  at  cost  of  duplication. 

RNDINGS  TO  DATE  New  project,  none  to  date. 

APPUCABlLnY:  Development  of  a  comprehensive  tool  for  assessing  an  individuars  motor  performance 
and  management  charactenstlcs  over  a  span  of  time  from  birth  to  adulthood  would  provide  a 
basis  for  planned  eventual  cross-sectional  and  longitudinal  studies.  This  type  of  data  should  be 
valuable  information  to  clinicians  to  allow  improved  aeiivery  of  sery/ices  to  individuals  within  the 
cerebral  palsy  population.  Also,  availability  of  this  type  of  descriptive  data  could  improve  design 
of  future  experimenral  studies  to  further  delineate  significant  influences  on  indepenaence 
m€K3Sures. 


PiincipQl  invesHgator 


JoAnn  McMlllon,  RJ>J^  MS. 
New 

July  1980-June  1981 

Annual  $7475 
RT  Annual  $2,875 

#18,  Page  510,  H-171 


Status: 
Dotes: 
Cosh 


Prolocted  Total  $7.S00 
RT  %  of  Annual  Total  38% 


Annual  Report  Reference: 
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080  Social.  Psychological  and  Intellectual  Functioning  in  Two  Groups  of 
Patients  with  Multiple  Sclerosis 

Principal  JfTv«»Mgator.  JoAnn  BrocJcway.  PhJ3. 

Status:  Now 

Dotw  Septemt^or  1979-Augu5t  1982 

Cost  Annual  $9,890  Projected  Total  $20,000 

HT  Annual  $9500  RT  %  of  Annual  Total  93% 

Annual  Report  Reference:  #18,  Page  564.  R-1 72 

OBJECTIVES-  The  first  is  to  provide  specific  information  on  some  of  the  social,  family  and  psychological 
problems  of  persons  with  multiple  sclerosis.  The  second  is  to  determine  whether  there  are  signifi- 
cant group  differences  in  social,  psychological  and  intellectual  functioning  between  persons 
whose  multiple  sclerosis  can  be  characterized  as  benign  or  exacertoation/remitting  and  persons 
whose  multiple  sclerosis  is  progressive. 

METHODOLOGY: 

SubiectS'  Two  groups  of  30  volunteer  subjects  will  be  used  in  the  proposed  study.  Both  groups  wiii 
consist  of  individuals  who  have  been  diagnosed  as  having  multiple  sclerosis.  Group  I  will  consist  of 
those  persoTB  whose  multiple  sclerosis  can  be  classified  at  the  time  of  the  study  as  being  benign  or 
exaceJtoatlon/remitting.  Group  II  will  include  individuals  whose  disease  process  con  be 
characterized  as  progressive  at  the  tirrie  of  the  study.  Subjects  will  be  classified  as  belonging  to 
aroup  I  or  group  II  on  the  basis  of  their  responses  to  the  Multiple  Sclerosis  Project  questionnaire. 
Groups  I  and  II  will  be  matched  forage,  sex.  education,  degree  of  disability  and  marital  status  on 
the  basis  of  their  responses  to  the  Multiple  Sclerosis  Project  Questionnaire, 
instruments.  The  following  assessment  devices  will  be  used  in  the  study  (1)  Activity  Pattern 
Indicator  CAPO.  (2)  Minnesota  Multiphasic  Personalit/  Inventory  (MMPl).  (3)  WechslerAdult  intel- 
ligence Scale  veriaal  subtests  and  Picture  Completion.  (4)  Selective  Reminding  (SR).  (5)  Marital 
Adjustment  Inventory  (MAI).  (6)  Beck  Depression  Inventory  (Dl). 

Data  Analysis.  Groups  I  and  II  wi  1 1  be  com  pored  on  various  measures  using  a  t  test  for  independent 
groups. 

RNDINGS  TO  DATE:  New  project,  none  to  dote. 

APPUCABIUTY:  Results  of  the  proposed  stijdy  may  be  used  to  provide  those  working  witi^  persons  with 
multiple  sclerosis  with  more  information  regarding  intellectual  function  and  psychological  and 
social  adjustinent  of  persons  witti  different  courses  of  M.S.  This  information  can  be  used  in  planning 
rehabilitation  services  for  persons  with  multiple  sclerosis. 

081  Effect  of  Exercise  in  Multiple  Sclerosis:  1 .  Quantitative  Changes  in  Strength 
and  Endurance;  2.  Effects  on  Functional  Measures 

Principal  Investigator:  Barbara  J.  DeLoleur.  M.D. 

Status:  New 

Qates:  October  1979-Octot3er  1981 

^'  Annual  $3^220  Projected  Total  $10,000 

^  RT  Arinual  $2^30  RT  %  ot  Annual  Total  78% 

Annual  Report  Reference:  *ia,  Page  572.  R-173  ^ 

OBJECTIVES-  The  objectives  of  tt^is  study  are  to  determine,  by  means  of  o  contolled  study:  (a)  whether 
muscle  stiength  and  enauronce  can  be  increased  in  muitioie  sclerosis;  (b)  whether  the  multioie 
sclerosis  potienf  s  aerobic  capacity  can  be  increased:  and  (c)  whether  such  increases,  if  they 
occur  hove  o  beneficial  effect  on  selected  measurable  functions.  The  key  feature  of  the 
methodology  of  this  study  is  the  variable  baseline  design.  All  patients  in  the  study  will  receive  the 
treotiment  (sooner  or  later),  which  solves  the  ethical  proolem  of  withholding  potentially  beneficic 
treatment  programs  for  control  groups.  The  outcome  measures(dependentvariables)  will  Ise:  (a) 
Changes  in  muscle  strength  and  endurance,  measured  every  r^o  weeks,  using  the  Cybex 
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dynamometer;  (b)  changes  in  aerobic  capacity,  measured  once  a  month;  (c)  changes  in  a 
selected  mobility  activity,  such  as  v^iking  100  feet,  or  wheeling  a  wheelchair  100  feet  fuming  it 
around  and  returning,  or  doing  a  wheelchair-to-plinth  transfer.  Over  a  period  of  two  years,  64 
patients  with  established  multiple  sclerosis  win  be  studied.  Subjects  will  be  randomly  assigned  to 
one  of  16  subgroups  of  four  subjects  each.  Subjects  will  train  three  to  frve  times  per  week  during 
training  weeks,  and  will  be  tested  every  two  weeks. 


METHODOLOGY:  The  key  feature  of  the  methodology  is  the  variable  baseline  design.  Al!  patients  in  the 
study  will  receive  the  treatment  (sooner  or  later),  which  solves  the  ethical  problem  of  withholding 
potentially  beneficial  treatment  programs  for  control  groups.  The  outcome  measures 
(dependent  variables)  will  be: 

a.  Changes  rn  muscle  strength  and  endurance,  measured  initially  and  every  two  weeks  thereafter, 
using  the  Cybex  dynamometer 

b.  CtTonges  In  aerobic  capacity,  measured  initially  and  ever/  four  weeks  thereafter,  using  a  mass 
spectrometer; 

c.  Changes  In  a  selected  mobility  octlvtty,  measured  initially  and  every  two  weeks  thereafter  the 
activity  will  be  walking  100  feet;  wheelirjg  a  wheelchair  100  feet  turning  it  around  and  returning;  or 
doing  a  wheekrhair-to-plinth  transfer. 

Over  a  period  of  two  years,  64  patients  with  established  multiple  sclerosis  will  be  studied.  Subjects 
wiil  be  randomly  assigned  into  16  groups  of  four  subjects  each:  1  A.  1 8, 2A,  2B.  3A  3B.  4A.  48. 5A.  58. 
6A.  68,  7A.  78,  8A  and  88. 

The  study  will  last  twelve  weeks  for  all  subjects.  Subjects  will  train  a  maximum  of  five  and  a 
minimum  of  three  doys  per  week  during  training  weeks.  The  muscie  groups  trained  will  be 
selected  for  appropriateness  in  terms  of  the  individual  potienf  s  residual  voluntary  function.  For 
example,  in  patients  vjho  will  be  tested  on  an  ambulation  task,  quadriceps,  hip  extensors,  and  hip 
abductors  will  be  trained.  In  p)atients  v/ho  will  be  tested  on  wheelchair-to-pllnth  transfers,  shoulder 
depressors  and  triceps  will  be  trained. 

Groups  lAand  IB  will  be  measured  on  dependent  variables(a)through(c)  initially  andwill  then 
immediately  begin  their  training  progrannvS.  Group  1 A  will  be  given  twetve  weeks  of  a  sfondard 
exercise  program  designed  to  increase  strength  and  ei^duranco.  During  the  last  two  weeks  (11 
and  12)  this  group  will  also  receive  specific  skill  training  for  the  test  task.  Group  18  will  be  given 
twelve  weeks  of  specific  skill  training  for  the  test  task,  and  during  weeks  1 1  and  12  this  group  will 
receive  the  strenght-ond-endurance  training. 

Groups  2A  and  28  will  be  measured  on  dependent  variables  (o)  through  (c)  on  weeks  0  and  2. 
but  will  do  their  rescective  skills  or  strength  training  orograms  during  weeks  5-^2.  Grouc  2A  will 
begin  the  skill  training  program  or  week  5  and  the  strength  training  program  at  week  1 1 .  Group  28 
will  also  begin  the  skill  training  program  at  week  5.  but  will  begin  strength  training  ct  week  7. 

Groups  3A  and  38  wilt  be  measured  on  dependent  variables  (a)  through  (c)  on  weeks  0, 2,  and  4. 
but  will  do  their  training  programs  during  weeks  7-12.  At  that  point  group  3A  will  begin  strength 
training  (and  will  start"  skills  training  at  week  1 1 );  group  38  will  begin  skill  training  at  week  7  and 
strength  training  at  week  11, 

Groups  4A  and  48  will  be  measured  on  dependent  variobies  (a)  through  (c)  on  weeks  0, 2, 4.  and 
6,  but  wilt  do  their  training  program  during  weeks  9-12.  Group  4A  will  do  strength  j-raining  (and  wil! 
start  skills  training  at  week  1 1 );  group  48  will  do  skills  training  (end  will  start  strength  training  at 
week  11). 

For  those  subjects  who  had  a  strength/endurance  orogram  (grouos  ^A.  3A.  4A1  there  is  a  SKiils 
training  program  during  the  final  rwo  weeks  of  the  stuay.  ror  ^hose  subjecrs  who  hove  a  SKilh 
Training  program  (groups  1 B.  2A.  3B.  48),  there  is  a  strength-endurance  program  curing  the  final 
two  weeks  of  the  study. 

Groups  5A.  58.  6A.  68.  7 A.  78.  8A.  and  88  will  be  partemed  iusr  like  groucs  1-4,  a-8.  except rhatthev 
will  also  have  an  aerobic  training  program  (the  iVionart<  i^ehcb  Trainer)  addea  from  weeK  0  in  ail 
cases. 

ERIC 
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Thus  the  study  will  determine  the  relative  effects  of  muscle  strength/endurance  training  versus 
skills'  training  versus  general  conditioning  (aerobic  training)  on  ftjncticnal  measures  in  the 
multiple  sclerosis  patter<t. 

No  invasive  techniques  or  drugs  are  required  in  this  study. 
RNDINGS  TO  DATE  At  present  two  subjects  have  begun  training. 

APP^JCABILITY:  Multi,ple  sclerosis  is  a  diseosa  characterized  by  exacerbations  and  remissions.  This  makes 
it  extremely  difficult  to  evaluate  various  therapies,  since  what  is  attributed  to  treatment  may  in 
fact  have  been  due  to  spontaneous  improvement.  Exercise  is  a  treatment  modality  which  is 
applied  in  a  haphazard  fashion  in  multiple  sclerosis.  Some  clinicians  utilize  it,  on  general 
principles,  to  try  to  improve  the  strength  of  the  patient.  Others  avoid  it.  for  feor  of  unduly  fatiguing 
the  patient.  No  well-controliad  study  is  available. 

082  Lifesiyl©  Changes  Secondary  to  Communication  Disorders  Among 
Individuals  with  Multiple  Sclerosis 

Prineipol  InvosHgator:  David  B«ukelman.  PhD. 

status: 

January  1979-Oocomber  1981 
Cast  Annual  $19,055  Projected  Total  $45,000 

RT  Annual  $17,67S  RT  %  ot  Annual  Total  92% 

Annual  Report  Retorenco:  #18,  Pago  578,  R-174 

OBJECTIVES-  The  objectives  of  these  investigations  ore  (1 )  to  survey  a  segment  of  the  multiple  sclerosis 
population  and  to  determine  the  frequency  with  which  non-vocal  individuals  with  multiple 
sclerosis  terminate  or  change  vocational  and  educational  activities  primarily  due  to 
communiccstion  problems,  experience  difficulties  in  personal  and  medical  care  primarily  due  to 
communication  prcblerrns,  use  communication  augmentation  systems  and  devices,  and  are 
essentiaity  non-vocal;  (2)  to  develop  communication  augmentation  systems  to  assist  five 
individuals  with  multiple  sclerosis  who  have  varying  levels  of  communication  limitations. 

METf^ODOLOGY-  A  checklist  will  be  prepared  In  which  the  communication  limitation  of  ih&  multiple 
scierosis  individual  can  be  recorded.  This  questionnaire  will  be  sent  to  individuals  with  multiple 
sclerosis  in  ttie  Pacific  Northwest  contacted  as  part  of  the  MS  Project  described  elsewhere. 

After  initial  pilot  worit.  modification,  and  eventually  acceptance  of  these  questionnaire  items, 
^hey  will  be  included  in  the  larger  auestionnaire.  Two  hundred  individuals  with  multiole  scierosis 
will  be  surveyed,  the  results  will  oe  analyzed  to  derermme  the  frequency  with  whicn  rhese 
individucls  experience  communication  difficulties. 

The  questicnnarie  survey  will  be  reviewed  to  reveal  potential  participants  in  Phase  11  of  the  stuay. 
Rve  individuals  with  multiple  sclerosis  will  be  selected  to  participate  in  the  communication 
augmentation  activities.  The  communication  problems  of  these  persons  will  range  from  those 
vi/ho  are  having  education  or  vocationally  significant  communication  problems  to  persons  who 
ore  neariy  totally  non-vocal.  Each  of  these  individuals  will  be  evaluated  to  determine  rhe 
communication  augmentation  system  which  would  best  meet  Their  needs.  After  the  system  has 
been  selected,  each  person  wili  be  given  a  performance  evaluation  in  their  natural  setting. 
Generally,  their  performance  with  the  system  will  be  evaluated  to  determine  the  frequency  of 
communication  events,  the  variety  of  communication  partners  and  environments,  the  time 
demands  placed  on  their  communication  porrners.  and  the  message  type  which  they 
communicate,  tnecommunicarion  oefformonceofthesefiveinaividualswlll  be  analyzed  pnorto 
their  use  of  +he  augmentation  communication  svstem  and  during  the  use  of  the  augmentation 
system,  so  that  a  comparison  cf  their  communication  oerformonce  can  be  mode. 

RNDINGS  TO  DATE-  The  survey  of  the  multiple  sclerosis  population  described  in  Phase  1  has  been  com- 
pleted. All  of  the  quesTionnaires  have  oeen  returned  and  the  computer  programs  designed  to 
analyze  these  questionnaires  are  currently  being  completed. 
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Communication  augmentation  ^systems  have  been  developed  for  two  individuals  with  multiple 
sclerosis  who  ore  no  longer  independent  verbal  communicators.  (Phase  II)  These  individuals  have 
demonstrated  their  ability  to  control  the  Morse  code-based  communication  augmentation 
systems.  One  of  them  controls  the  systerri  by  squeezing  pneumatic  bulbs  while  the  other  controls 
ttie  system  with  a  joy  stick.  The  Morse  code  is  converted  into  orthogonal  English  with  an  automatic 
Morse  code  translator.  The  results  of  the  translation  are  displayed  on  a  16H::haracter  marquee 
display  and  also  on  a  small  portable  printer.  To  data  both  of  these  individuals  have  been  given 
trials  on  a  system  developed  at  RT-3  and  requests  for  financial  support  of  the  individual  systems 
hove  been  prepared  and  submitted  to  third  party  agencies. 

APPLICABILITY:  At  this  time,  the  research  shows  that  neariy  half  of  those  persons  with  multiple  sclerosis 
experierxre  significant  communication  problems.  However  the  degree  to  which  these  problems 
interfere  with  or  modify  the  individual's  life  style  hasn't  been  cleariy  documented.  If  the  frequency 
of  the  interference  or  modification  can  be  documented  and  if  individuals  from  this  population 
can  be  selected  for  the  development  of  communication  augmentation  systems  which  will 
improve  their  ability  to  participate  in  educational  or  vocational  activities,  improve  their  physical 
and  medical  care,  or  allow  them  to  maintain  a  communication  panel,  these  individuals  will  hove 
received  an  important  rehabilitation  outcome. 


083  Telemetric  Method  of  Monitoring  Pathophysiological  Voiding 

Principal  Investigator:  Rosemarian  BemI,  RJ^, 

Status:  New 

Dotes:  September  1979'SeptembGr  1961 

Cost:  Annual  $13^5  Projected  Total  $27,000 

RT  Annual  $13^X25  RT  %  of  Annual  Total  100% 

Annuol  Report  Reference:  #18,  Page  216,  R-175 

OBJECTIVES: 

1.  To  create  a  monitoring  system  which  allows  continuous  recording  to  identify  times,  flow,  and 
volume  of  voiding  and  pxitienf  s  awareness  of  the  need  to  void. 

2.  The  system  should  allow  the  patient  to  signal  his  awareness  of  ttne-need  to  void,  which  may  be 
relayed  to  a  nurse  or  other  staff  person  while  also  being  recorded  via  a  strip  chart  recorder.  Also 
needed  is  the  response  of  the  staff  to  the  patienfs  signal.  There  m.ust  also  be  a  method  of 
recording  the  act  of  voiding,  if  it  is  done  in  other  than  the  desired  receptacle. 

3.  The  recording  must  ba  time  related  and  retrievable  over  a  12-hour  period  and  should  allow  for 
telemetry. 

-I.  >ie  censors  snouia  not  be  aay/erse     carienT  occeoTcnce  or  inrerfere  with  fheraov. 

V1ETHODOLCX5Y'  To  monitor  pothoohvsiciogic  voiding  effectiveiv  'nvolves  accomplishing  several  separate 
tasks:  sensing  the  call  for  assistance  by  the  patient  and  the  response  of  the  ciinic  staff,  sensing  the 
urination  event,  encoding  this  informotion  and  transmitting  this  information  to  a  recorder.  These 
tasi<s  should  be  met  by  a  system  of  minimum  complexity  which  can  be  easily  set  up  and  operated 
by  clinical  staff. 

The  most  difficult  part  of  the  proposed  system  is  sensing  and  meosunng  the  urinorion  event. 
Meosurement  of  urcovnamlcs  has  taken  several  forms,  most  of  which  use  electro-mechonicol 
systems  to  incrementally  meosure  urine  volume.  As  earty  as  1P63.  urine  ftow  was  measured  by 
using  an  electromagnetic  conduction  flow  meter.  In  this  system,  the  electrolytes  in  the  stream 
moving  through  a  magnetic  field  produce  on  electical  current  which  is  a  functiorn  of  flow.  This 
5vstem.  which  is  rather  expensive  and  complex,  fostered  the  development  of  several  urine  flow 
meters  using  elecrro-mecnonicai  systems,  including  one  commericaiiy-Droduced  system  which 
jses  ^0  partition  chambers  mounted  on  a  wheel.  The  wheel  is  driven  by  constant-speed  electirc 
motor  so  that  it  revolves  once  every  40  seconds.  This  partitions  the  flow  of  urine  into  the  receiving 
cncmbers.  croviaing  on  incremental  measure  of  flow  and  volume.  The  second  commercictly- 
crcGuceo  svsrem.  rhe  fDSA  Micticmeter  has  been  widely  used.  This  system  directs  the  urine  ftow 
onto  a  rotating  disk  driven  bv  on  electric  motor  with  a  very  sensitive  electronic  control  circuit.  The 
circuit  senses  the  energy  reauired  to  keep  the  rate  of  rotation  of  the  disk  constant,  which  is 
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Droportional  to  the  urine  flow  rate,  after  correcting  for  specific  gravity.  This  system  was  first 
presented  in  1971.  Recently,  ultrasonic  volumetiy  has  been  used,  and  electro-mechanical  urine 
flow  meters  are  continuing  to  be  developed  at  RT-.9  in  Alabama. 

None  of  the  systems  described  in  the  literature  so  far  provide  a  portable  monitoring  system  to 
rr>eet  current  clinical  needs.  Therefore  fi--"-  the  possibility  of  developing  a  flow-through  sensor 
which  will  provide  sufficient  accuracy  to  determine  the  time  of  events  and  the  approximate 
volume  of  urine  flowing  through  a  drainage  hose  will  be  examined.  Sine©  the  goal  of  this  project  is 
to  meet  the  needs  of  patients  who  are  incontinent  or  who  have  neurogenic  bladders,  precise 
volume  measurement  is  not  necessaty.  Rather,  the  system  should  prov'ide  accurate  temporal 
data  on  the  urination  event,  along  with  an  Indication  of  relative  volume. 
Consequently,  the  first  objective  will  be  to  evaluate  existing  Inline  flow  meters.  They  will  be  made 
urine-resistant  if  possible,  and  will  then  be  evaluated  through  calibration  techniques.  Along  with 
this  evaluation,  efforts  will  be  mode  to  develop  a  simple  detector  to  provide  precise  timing  of  the 
urination  event. 

Once  the  sensing  problem  is  resolved,  a  system  will  be  designed  to  telemeter  this  data  to  a 
tTospital  word  call  system  and  to  a  recorder.  This  will  utilize  cunrently-ovaiiabie  equipment 
wherever  possible  and  will  be  designed  to  Interface  with  staixlard  hospital  call  systems. 
Call-sianaling  will  be  made  possible  from  both  the  hospital  bed  and  the  wheelchair,  using  the 
ward  call  system  This  is  possible  by  using  a  v/heelchoir-bosed  transmitter  and  fixed  receiver 
connected  to  me  call  system.  The  coil  and  urination  signals  will  both  be  transmitted  to  a  recorder 
or  will  be  wited  dlrectty  where  the  sensor  and  recorder  are  in  the  same  location.  Those  signals 
would  then  be  coded  and  recorded  on  a  strip  chart  recorder. 

In  order  to  measure  volume  of  urine  voided,  a  flow  meter  would  be  modified  to  be  urine-resistant 
to  Diovide  on  indication  of  urine  flow  rate.  This  information  would  then  be  recorded  m  a  similar 
manner  using  a  transmitter-receiver  pair  and  direct  wiring  to  measure  urine  flow  for  a  patient 
when  he  is  mobile  and/or  when  he  is  in  a  hospital  bed. 

RNDINGS  TO  DATE  New  project,  none  to  date. 

APPUCABIUTY-  Currentty  there  are  many  patients  v4TO  void  Inopproprioteiy.  In  order  to  determine  whether 
the  inaopfopriote  voiding  is  caused  by  physiological,  psychological  or  environmental  reasons, 
there  is  now  a  nxanpower-intenstve  observation  period  which  requires  multiple  observers  over  a 
period  of  v*«eks  to  obtain  the  necessar/  data.  If  a  method  were  obtained  that  would  provide  this 
irrformation  within  24  to  48  hours,  it  would  bean  improvement  in  patient  care  and  also  reduce  the 
prorated  cost  of  staffing  and  observation. 


084  Prevention  of  Chronicity  in  Back  Pain 

Principal  Invostigoton  Wllbert  E.  Fordyc©.  PhD. 

Status:  N«w 

Qot^.  August  1979-August  1982 

Cos*.  Annual  $237500  Projected  Total  Not  Specified 

HT  Annual  Not  Specified  RT  %  of  Annual  Total  Not  Specified 

Annual  Report  Reference:  ^18.  Pag©  253,  H-1 77 

OBJECTIVES-  The  overall  objective  of  this  proposal  is  to  compare  the  effectiveness  of  conventional  and 
behavioral  regimens  in  the  management  of  acute  or  recent  onset  back  pain  problems  in 
reducing  the  incidence  of  chronicity.  Specifically,  the  aims  of  the  proposed  investigation  are  to 
compare  the  effectiveness  of  cotTventionol  vs.  behavioral  methods  for 

1.  Reducing  pain-related  medication  consumption; 

2.  Increasing  or  restoring  activity  level  and  reducing  functional  impairment. 

3.  Reducing  the  proporrion  of  recent  onset  patients  who  undergo  surgery  for  bock  pain; 

4.  Reducing  pain-related  health  care  utilization  rotes  and  costs; 
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5.  An  additional  aim  Is  to  measure  outcome  under  each  regimen  against  a  set  of  predictor  variables 
to  search  for  predictors  of  chronicity. 

METHODOLOGY:  Patients  will  be  assigned  randomly  into  the  Conventional  (Pothwoy  A)  orthe  Behavioral 
(Pathv/ay  B).  The  A  and  B  treatment  regimens  v^ill  differ  in: 

a.  programming  of  scheduling  of  pain  related  medications: 

b.  programming  or  scheduling  of  rest  and  exercise  or  activity  designed  to  restore  function; 

c.  instruction  and  preparation  of  spouse  participation  in  restoration  of  function; 

d.  scheduling  of  physician  contact; 

e.  methods  of  seeking  to  influence  patient  compliance  with  prescribed  regimens. 

Following  medical  workup  and  prescription  (according  to  whether  patient  is  in  A  or  B)  of 
medications  and  exercise/rest,  baseline  measures  of  current  functioning  will  be  taken  and  then 
the  patient  will  undergo  the  A  or  8  regimen  for  approximately  six  weeks.  Outcome  assessments  by 
which  relative  effectiveness  of  the  A  and  B  regimens  will  be  made  at  three  points  6  to  8  weeks,  six 
months  and  twelve  months. 

HNDINGS  TO  DATE  Base  Rote  Characteristics:  Acute  vs  Chronic 

1 .  Sex  ratio:  Charactertetlcalty,  studies  of  chronic  pain  programs  reveal  an  approximate  2:1  raNo  of 
female  over  mole  patients.  Our  data  pool  shows  1 1 9  moles  (36%)  and  208  females  (64%).  Tnus  for 
in  the  Prevention  study  the  base  rate  is  23  moles  (59%)  and  16  females  (41%).  Comparison  of 
these  ratios  yieWs  a  Chi  Square  value  of  6.6.  p<.01 .  If  this  trend  continues,  the  implications  would 
seem  rmost  important. 

2.  Age:  Acute  mean  age  is  32 with  c  standard  deviation  of  1 1 .1 .  Chronic  mean  age  is  44.9.  with  a 
standard  deviation  of  12,5.  Comparison  by  t  test  (t  -  6.68,  p  <.001 )  confirms  o  striking  difference. 
This  finding  is  expected  and  probably  has  little  importance. 

3.  Education:  Acute  mean  years  of  schooling  Is  14.9.  witii  a  standard  deviation  of  3.5.  Chronic  mean 
education  is  1 2.5  with  a  standard  deviation  of  26.  The  ensuing  t  value  is  p  <  .001 .  This  finding,  if  the 
Trend  continues,  cculd  be  important 

Acute  Back  Pain  Patients  CoiTipared  with  Age.  Sex  and  Education  Matched  Chronic  Pain  Patients 

1 .  IVIMR:  The  following  scales  show  statistically  srgnificontiy  higher  scores  from  the  chronic  than  the 
acute  F.  Hs.  O,  riy.  Pt.  LBP.  Those  patterns  indicate  differentiation  between  the  two  groups  cn 
both  somcmc  and  emotional  distress  measures.  Additional  doto  should  help  todevelop  empirical 
aiterio  to  assist  in  screening  chronic  pain  patients  and  in  helping  to  identify  acute  pain  patients 
at  f?sk  to  become  chronic. 

2.  Activity  Pattern  Indicator  Form:  This  behavioral  frequency  count  form  helps  to  characterize  impact 
cf  coin  problems  on  activities  of  daily  living:  social,  leisure,  vocational,  famiticl.  homemcKing.  etc. 
Because  of  the  inherent  diversitv  of  actlvitv  patterns  among  peoole.  vaiiabiiitv  is  high  end  large 
samples  ere  neeaed  to  iaentifv  cnrenon  group  cjfferences.  n  spite  of  rncr.  in  these  rhus  tot  smoil 
samples  (39  In  each  of  the  acute  and  chronic  pain  groups)  the  following  items  show  statisticclly 
significant  aifferences.  The  findings  may  be  summarized  as: 

Acute  bock  pa»n  patients,  when  compared  with  chronic  pain  potienrs. 

a.  rest  or  nap  much  less  frequently  during  the  daytime; 

b.  wort<  far  more  hours  per  week. 

c.  leave  the  home  to  go  to  work  for  more  often: 

d.  visit  physicians  much  less  often; 

e.  visit  social  agencies  much  less  often. 

APPLICABIUTY:  This  project  should  yield  data  bearing  on  two  aspects  of  the  very  expensive  and  prevasive 
neaith  problem:  bock  pain.  The  first  is  that  assessing  the  effects  of  Regimens  A  and  B  may  provide 
a  basis  tor  moaifving  current  practices  in  management  of  acute  bock  and  thereby  to  reduce  the 
number  who  linger  on  into  chronicity.  The  second  result  of  this  study  will  be  tc  deveico  data  on  a 
A/iae  scectrum  of  asoects  of  the  acute  or  recent  onset  back  pom  oatienr  Those  acta  wifl  be  useful 
:n  Their  own  right  but  will  also  permit  direct  comparisons  with  chronic  beck  pain  pOTrenrs; 
something  heretofore  not  accomplished  in  regaro  ^o  the  cemographic.  behavioral  and 
psychological  parameters  included  in  this  study. 
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CORE  AREAS 


The  Comprehensive  Rehabiittotton 
ol  Persons  with  Severe  Spinal  Cord  injury 

Describfng  and  analyzing  the  mechanisms  of  the  functional  limitattcns  end 
disability  that  are  involved,  devising  new  and  more  effedlve  treatment  procedures, 
evaluating  systematically  the  outcomes  of  specific  rehabiiitatfon  sen/ices, 
developing  improved  services  that  will  enable  persons  with  severe  functional 
limitations  to  live  productively  in  the  community. 


Rehabiliiatton  of  Patients 
with  Ischemic  Heart  Disease 

Evaluating  the  effects  of  reconditioning 
exercise  for  these  persons  and  the  physical  and  biochemical  bases  of  these  effects. 


Behavioral  Ecclogicol  Shidles 
of  the  Comprehensive  Rehabilitation  Process 

Assessing  the  patient's  progress  both  inside  and  outside  the  hospital  end  the 
effectiveness  of  specific  rehabilitation  programs. 


Rehobilitotlon^etoted  Appiicotions 
of  Biostereometric  Methodology 

Rehabilitotion-reiated  applications  of  biostereomerric  methodology  to 
providing  precise  quantitation  of  the  three-dimensranal  geometry  of  body  deformities  and 

limitations  of  motor  functioning. 
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085  Transitional  Living:  A  Program  Fostering  Community  Integration  of 
Severely  Physically  Handicapped  Persons 

Principal  Investigators:  JJk.  Cole,  PhD. 

Lex  Frieden 

Status:  Completed 

Dates:  June  1976-August  1980 

Cost:  Annual  $63,698  Protected  Total  $719^00 

RT  Annual  $33,808  RT  %  ot  Annual  Total  53% 

Annual  Report  Reference:  #13.  Page  A-85,  RH72 


OBJECTIVES: 

1,  To  trace  internal  processes  of  development  in  the  transitional  living  program,  focusing  on 
ct^anges  in  goals,  methods  of  planning,  program  content  and  in  other  areas. 

2-  To  analyze  the  project  as  a  social  system,  examining  roles,  interpersonal  retatfonships.  and 
patterns  of  interaction  among  staff  nnembers  and  participants. 

3.  To  examine  external  relationships  between  the  transitional  living  project  and  other  organizations 
with  partteulor  emphasis  on  relationships  with  the  host  rehabilitation  hospital  and  the  state 
vocational  rehabilitation  agency. 

Sub-study  II:  A  Study  of  Program  Effects  and  Outcomes 

OejECnVES; 

1.  To  determine  the  behavioral  effects  of  the  transitfonoi  program. 
Z  To  determine  the  informational  effects  of  the  transitional  program. 

3,  To  determine  the  attltudinal  effects  of  the  transitional  program. 

4,  To  determine  what  specific  effects  the  program  will  have  on  certain  types  of  individuals  and  to 
develop  a  means  of  predicting  relative  outcomes, 

METHODOLOGY:  The  anthropological  study  of  program  development  utilizes  observation,  weekly 
calendorSp  logs  and  other  routinely  maintained  records*  participant  diaries,  and  inter/iews  with 
participants,  staff,  and  personnel  from  outside  organizations  to  document  the  evolution  of  the 
project  and  its  operation  as  a  service  deltvery  system. 

The  longitudinal  study  of  program  effect  and  outcomes  employs  a  series  of  meosures  which  are 
mode  before,  during,  and  after  persons  participate  in  the  program  to  determine  the  effects  of 
the  independent  variable  (program)  on  individuals'  behavior,  attitudes,  and  information  base. 
Data  collection  methods  include  intake  and  referral  documents,  wheelchair  odometers  and  rest 
time  monitors,  functional  activity  and  performance  scales  (Tufts  Long  Range  Evaluation  Sum- 
mary), behavioral  logs,  informational  quizzes,  and  questionnaires. 

RNDINGS  TO  DATE:  During  New  Option's  third  year  of  operation,  the  program  continued  to  operate  as  a 
service  delivery  system  and  to  refine  and  evaluate  methods  for  teaching  independent  living  skills. 
These  efforts  hove  been  reviewed  at  length  in  previous  PT  reports  on  this  parr. in  addition  to  con- 
tinuing these  activities,  the  project  also  evolved  in  several  new  directions  during  its  third  year. 

1.  Development  of  audio-visual  materials; 

2-  increased  emphasis  on  interaction  within  the  residential  system  as  on  experiential  leoming  tool  for 
participants  and  attendants:  and 

3.  emphasis  on  foiiow-up  research. 

During  the  projecf  s  third  year  an  intensive  effort  was  made  to  interview  each  former  New  Options 
porticlpant  in  depth.  This  port  of  the  overall  effort  to  collect  and  analyze  comprehensive  data  on 
the  project  to  produce  a  thorough  final  grant  report  evaluating  the  effectiveness  of  New  Options. 
Research  developments  are  discussed  at  length  in  the  section  below. 

Longitudinal  Reseorch  on  indtvlduol  Outcomes:  During  the  past  three  years,  tv/enty-two  New 
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Options  cycles  have  been  completed.  One  hundred  twenty-six  persons  have  started  as  partici- 
pants in  the  program,  and  one  hundred  one  persons  hove  finished  the  course.  Of  those  who  were 
admitted,  ninety-nine  were  male  and  twenty-seven  were  female.  Eighty-three  percent  of  the 
program  participants  were  spinel  cora  injured.  The  rest  were  severely  disabled  as  a  result  of 
cerebral  palsy,  muscular  dystrophy,  polio,  brain  damage,  spina  bifida,  rheumatoid  arthritis,  cere- 
bellar dysfunction,  and  ataxia.  Most  of  the  individuals  in  the  program  were  from  twenty  to  thirty 
years  old.  The  exact  age  range  was  from  1 7  to  53  years.  Thirty-one  percent  of  the  participants  were 
non-white. 

One  variable  which  may  prove  to  be  critical  in  determining  who  could  benefit  mostfrom  the  New 
Options  program  is  time  since  onset  of  disability.  Thirty-one  percent  of  the  participants  in  the 
program  had  been  disabled  less  than  twoyearswhen  they  entered  New  Options.  The  most  recent 
time  since  onset  of  disability  was  five  months.  Another  thirty-one  percent  of  the  program  partici- 
pants had  been  disabled  two  to  five  years  before  they  came  to  New  Options.  Rnally^  thirty-eight 
percent  had  been  disabled  more  than  five  years  before  they  participated  in  the  program.  The 
longest  period  from  onset  of  disability  to  admission  in  New  Options  was  twenty-nine  years. 

Another  critical  variable  which  may  be  tied  to  potential  to  benefit  from  this  program  is  the 
Individual's  pre-admission  livir^g  arrangement.  Approximately  half  of  the  parttciponts  came  from 
rural  communities  and  the  other  half  were  from  metropolitan  areas.  Perhaps  more  importantly, 
eighty-two  percent  of  the  New  Options  participants  were  living  with  their  family  before  they  came 
to  the  program  and  the  remainder  from  instltutlonaiized  settings  such  as  junior  college,  hospitals, 
and  nursing  honies  With  respecttotrarnsportotioa  all  buttwoofthe  participants  were  dependent 
on  someone  eise  to  drive  them.  Seventy-five  percent  of  these  individuals  depended  directly  on 
family  members  or  close  friends. 

,-XPPUCA8IUTY:  Many  of  the  functional  skills  and  the  psychological  and  social  coping  abilities  that  serve 
well  within  a  rehabilitation  hospital  are  inadequate  resources  as  severely  physically  horvdicapped 
individuals  leave  this  specialized  protected  environment  and  return  to  the  larger  society.  Some 
persons  manage  to  bridge  the  gap  successfully  between  the  institutional  environment  and  the 
community,  but  these  ere  usually  persons  with  exceptional  capabilities  and  resources.  Current 
rehabilitation  programs  are  largely  lacking  in  methods  to  assist  physically  impaired  persons  in 
making  this  transition.  For  many  handicapped  persons,  the  demands  of  Independent  living  and 
of  educattonai  or  voccfionai  productivity  are  more  than  con  be  managed  simultaneously. 
Consequently,  many  potentially  productive  persons  never  have  a  chance  to  become  indepen- 
dent and  they  either  retreat  or  are  pushed  into  isolated  environments.  The  New  Options  project  is 
intended  to  develop  and  evaluate  transitional  programming  designed  to  bridge  thisseriousgap 
in  rehabilitation  services.  Community  integrarion  and  an  active  lifestyle  can  become  feasible 
goals  for  many  handicapped  persons  it  they  are  taught  and  can  practfce  new  adaptive  skills  and 
if  they  are  allowed  to  deal  with  stresses  and  assume  responsibility  in  a  segmented  sequence. 


006  Clinical  Impllccrtions  of  the  Disturbance  In  Calcium  and  Collagen 
Metabolism  in  Quadriplegic 


Principot  Investigator 
Stcrtus: 

Cost: 

Annual  Report  Reference: 


J.  Ctcus-Wolker,  PhJ3. 
Compteted 

December  1976-Oecember  1980 

Annual  $i34^ 
RT  Annuel  $104«422 

#ia.  Page  A.1,H-i73 


Projected  Total  $361  JdOQ 
RT  %  of  Annual  Total  78% 


OBJECTIVES:  The  first  objective  of  this  project  is  to  find  (1)  the  bone  and  collagen  related  metabolic 
effects  of  extensive  muscular  disuse  in  man;  (2)  the  additive  effects  of  complete  recumbency; 
end  (3)  how  both  effects  are  influenced  by  muscular  exercises  and  by  sitting. 

The  second  objective  of  this  project  is  to  find  out  if  urinary  tract  calculi  and/or  ectopic  bone  are 
initiated  while  the  patients  have  large  increases  in  circulator/ and  urinary  collagen  metacolites 
and  urinary  calcium. 
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METHODOLOGY:  Description  of  subjects:  The  20  male  patients  included  in  this  project  will  be  Houston 
residents  who  have  sustained  functionally  complete  cervical  cord  injuries;  10  of  these  will  hove 
been  injured  less  than  a  month  and  be  entering  The  Institute  for  Rehabilitation  and  Research  for 
the  first  time,  and  1 0  others  will  be  returning  to  this  hospital  at  least  2  years  after  onset  of  paralysis. 
Record  of  progress  and  activity:  A  procedure  has  t>een  developed  to  document  the  patienfs 
status  every  week  during  his  hospitalization.  The  data  will  be  used  to  establish  scores  for  sitting  and 
for  muscular  activity.  Urine  collection  and  analysis:  Urine,  collected  on  ice  daily  from  the  ad- 
mission day  to  the  discharge  day,  will  be  analyzed  in  pools  of  7  days  for  the  eariy  patients  and  2  to 
3  days  for  the  chronic  ones.  Calcium,  hydroxproline,  and  non-dlalyzable  hydroxyproline  will  be 
evaluated.  Hydroxylysine  glycosides  will  be  evaluated.  Urine  extracts:  Urine  extracts  of  7  or  3  days 
urine  pools  will  be  prepared  and  stored  "in  vacuo."  Tetracycline  maricing:  During  a  period  of  high 
hydroxyproline  excretion  we  will  give  the  patient,  after  obtaining  his  written  consent  2  doses  of 
500  mg  tetracycline  for  2  consecutive  days.  In  case  the  patient  develops  urinary  calculi  and/or 
ecropic  bone,  the  specimens  will  be  examined  under  ultra  violet  light  to  detecta  fluorescent  line 
corresponding  to  calcification  processes  progressing  at  the  time  when  tetracycline  was  admini- 
stered. "^In  vitro"  experimental  effects  ot  urine  extracts:  A  synthetic  urine-like  solution  has  been 
prepared  with  variable  calcium  uric  acid  and  hydroxyproline  concentrations.  The  solutions  will  be 
examined  to  detect  the  possible  forrrKition  of  crystals  during  4  hours  incubation  at  37^C.  The 
experiments  will  be  repeated  with  the  urine  extracts.  Traces  of  heparin  were  used  in  the  "In  vitro" 
crystallization  experiment  to  assess  whether  or  not  this  acid  product  modrfles  the  precipitation 
kinetics.  If  crystallization  is  observed,  the  necessary  conditions  will  be  reproduced  in  the  presence 
of  10  mg  tetracycline.  The  crystals  will  be  examined  under  fluorescent  light  and  x-roy  diffraction. 
•"In  vivo''  experimerrtol  effect  of  urine  extract  In  rats:  Extracts  will  be  made  into  the  form  of  pellets 
containing  60  mg  of  extract,  urine  extracts  with  low  hydroxyprolinuria  will  be  used  for  controls.  Test 
pellets  will  be  placed  with  a  pDeilet  injector  near  the  right  foreleg  and  hindleg.  and  the  control 
pellets  will  be  placed  near  the  left  legs  of  20  rots.  The  animal  will  be  palpated  weekly  to  detect 
ectopic  bone  growth. 

RNDINGS  TO  DATE:  From  June  1 . 1 973  to  July  31,1 979,  ten  new  patients  participated  in  the  R-1 73  project. 
All  urines  were  processed  for  total  hydroxyproline.  hydroxyproline  polypeptides,  calcium,  phos- 
phates, and  extracts.  AJiquots  were  stored  for  hydroxylysine  glycosides  evaluation.  Some  chroma- 
tographic fractions  of  the  extracts  were  sent  to  Dr.  Charies  Pak,  at  Southwestern  Medical  School. 
Dallas,  to  study  their  effect  on  crystal  formation. 

The  findings  to  date  confirm  that  the  initial  trauma  leads  to  increased  bone  turnover  and  to  a 
general  increase  in  collagen  turnover.  In  patients  injured  over  3  years,  the  osteoporotic  bone  is 
very  slow  to  lose  more  calcium  during  prolonged  recumbency,  whereas  the  increase  in  collagen 
turnover  occurs  rapidly.  A  recurrent  hypercalcemia  occurred  in  one  quadriplegic  patient.  This 
complication  interfenred  with  the  research  protocol,  but  the  patient  was  kept  on  the  study, 
because  it  was  felt  that  many  subjects  have  transient  hypercalcemia.  In  addition,  this  hyper- 
calcemia quadriplegic  patient,  who  was  given  calcium-free  Intravenous  feeding  for  5  weeks,  had 
a  large  increase  in  calciuria  (over  100  mg  per  day)  and  hydroxyprolinuria 

The  free  amino  ocid  profile  shows  that  free  hydroxyproline  was  not  increased  in  quadriplegic 
patients  when  compared  to  healthy  subjects.  In  contrast,  the  excrerion  of  total  free  amino  acid 
and  of  3  methyihistidine  is  reduced  in  the  patients. 

The  administration  of  flovonoids  has  no  effect  upon  the  excrerion  of  calcium,  phosphorus  or 
hydroxyproline  in  the  3  quadriplegic  patients  who  were  given  the  food  supplement  10. 12.  and  13 
weeks  after  the  injury,  for  7,  9.  and  16  weeks. 

The  "in  vitro"  studies  are  now  completed,  including  the  tetracycline  incorporation.  Each  sediment 
weight  has  been  compared  at  various  pH.  The  results  show  that  alkalinity  is  the  predominant 
factor  to  produce  heavy  sediments  with  calcium  crystals.  The  addition  of  heparin,  in  the  presence 
of  increased  uric  acid,  produced  more  sediment  in  acid  urine  but  did  not  affect  statistically  the 
weight  of  the  sediments  in  more  alkaline  urine.  At  similar  pH.  Proteus  was  more  efficient  than  alkali 
to  initiate  a  heavy  precipitation.  More  descriptive  results  will  be  available  after  examination  of 
the  microphotographs  and  x-ray  diffraction  identification.  The  same  "in  vitro"  excerimental  pro- 
cedure was  carried  out  with  and  without  tetrao/ciine.  Seaiments  with  tetracycline  showed  a 
typical  fluorescence  which  increases  together  with  the  alkciintty  of  the  fractures  and  with  the 
increase  in  the  weight  ofthe  sediments.  Therefore,  it  is  very  likely  that  the  fetracycline  fluorescence 
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can  be  used  to  date  the  appearance  of  these  pathological  calcifJcotions  The  method  ^'in  vitro" 
can  be  used  to  test  dnjgs  which  may  interfere  with  calcium-containing  crystal  aggregations. 

APPUCABIUTY:  This  project  was  designed  to  yield  a  better  understanding  on  the  role  of  muscular  activity 
and  sitting  and  their  biochemical  effects  on  the  formation  of  urinary  stones,  ectopic  bones,  and 
skin  ulcers  in  quadriplegic  patients  The  original  loss  of  bone  and  skin  cannot  be  avoided,  but  the 
improvement  of  bone  and  skin  anabolism  and  shortening  of  the  duration  of  the  bone  loss  and 
their  relapse,  all  may  be  prevented  by  physical,  and  perhaps  also  pharmacotoglcai,  manage- 
ment. This  will  allow  the  patient  to  accede  to  professional  rehabilitation  at  an  early  stage  of 
paralysis,  and  to  be  able  to  maintain  oprimum  functional  capability,  giving  more  independence 
and  a  better  chance  for  continuous  employment  This  achievement  will  reduce  hospital  and 
rehobiiitational  costs  and  lower  the  occurrence  of  re-hospitalization  and  its  additional  cost. 

087  Stereometric  Analysis  of  Static  Equilibrium  in  Patients  witti  CNS  Disorders 

Pilnclpoi  Investigoiora:  Herron,  PhD. 

Dctniel  B.  Shaffer,  PhJD. 
Don  Lehmfcuhi,  PhD. 

Status:  Completed 

Dotes:  SepiOfnber  1977-Septombof  1980 

Cosh  Annual  $56,763  Projected  Total  $150^00 

RT  Annual  $42^94  RT  %  of  Annual  Total  75% 

Annual  Report  Referonce:  «*18,  Page  A-303,  R-i77 

OBJECTIVES;  The  main  purpose  of  this  preilminary  study  is  to  explore  the  use  of  a  newly  developed  bio- 
stereometric  sensor  as  a  means  of  recording  ^•static"  body  balance  of  poilents  undergoing 
therapy  for  disorders  of  the  central  nervous  system. 

The  original  biostereometric  sensor  was  selected  for  an  IR-100  Award  as  one  of  the  one  hundred 
most  significant  technical  developments  of  1974.  With  support  from  the  Rehabilitation  Engineer- 
ing Center  program  at  TIRR  several  refinements  in  the  design  have  been  made  to  moke  it  more 
suitable  for  use  in  studies  of  the  disabled.  The  proposed  study  represents  a  continuation  of  our 
efforts  to  further  develop  and  demonstrate  the  clinical  potential  of  this  novel  instnjmentation 
system. 

METHODOLOGY:  The  study  wilt  be  conducted  in  three  phases.  Phase  I  will  involve  the  development  of  o 
test  procedure  for  evaluating  the  static  body  bolance  of  a  seated  individual  and  when  the 
individual  is  standing  upright  with  the  aid  of  parallel  ban.  Different  methods  will  be  explored  with 
a  view  towards  establishing  the  best  means  of  sensor  orientation  and  attachment  for  obtaining 
a  faithful  record  of  the  individual's  body  excursions  (at  the  point  of  sensor  attachment). 

When  Phase  i  has  been  satisfactorily  accomplished,  the  procedure  will  be  applied  to  a  small 
sample  of  patients  (5-10)  undergoing  treatment  for  CNS  disorders  in  the  TIRR  physical  theraoy 
program  (Phase  II).  In  the  standing  test  position,  the  patlenfs  lower  extremities  will  be  braced  or 
splinted  if  necessary.  During  this  phase,  we  will  focus  primarily  on  two  elements:  (a)  eliminating 
any  remaining  practical  difflcuitles  in  the  use  of  the  sensor  by  clinical  personnel,  and(b)  identify- 
ing output  parameters  that  will  be  most  meaningful  to  the  therapist  and  clinician. 

Phase  III  will  Involve  increasing  the  size  of  the  subject  sample  in  an  effort  to  systematically  estao- 
lish  standards  against  which  to  measure  the  patlenfs  performance.  Additionally  in  Phase  III 
refinements  in  data  output,  both  numeric  and  graphic,  will  be  made  to  increase  ease  of  interpre- 
tation by  the  therapist. 

The  biostereometric  sensor  has  been  used  successfully  to  record  the  ranges  of  motion  of  major 
joints  of  normal  children  and  adults.  The  concept  of  direct  stereometric  motion  recording  has 
proved  to  be  basically  sound  and  recent  modifications  to  the  original  sensor  design  should 
moke  the  aforementioned  application  to  the  disabled  subjects  quite  feasible  The  present  project 
is  on  exploratory  one,  and  it  is  impossible  to  prescribe  a  highly  rigorous  experimental  program 
since  the  successive  steps  are  dependent  on  not-fecdily-deflnabte  preceding  ones.  This  limitarion 
seems  to  be  inherent  to  the  development  of  a  test  procedure  which  departs  substantially  from 
the  state-of-the-art. 
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RNDINGS  TO  DATE:  Research  conducted  during  the  current  reporting  period  had  produced  results 
allowing  for  the  completion  of  Phase  II.  as  stated  in  the  Methodology  section  of  this  report. 
Additionally,  tasks  necessary  to  meet  the  planned  goals  for  Phase  III  were  implemented.  The  first 
of  the  primary  objectives  to  be  accomplished  in  Phase  II  was  the  elimination  of  the  remaining 
practical  difficulties  in  the  use  of  the  sensor.  To  achieve  this  goal  a  new  data  acquisition  system 
consisting  of  a  three  axis  quantizer  and  cassette  tape  recorder  was  designed  and  fabricated.  An 
instruction  manual  specific  to  data  collection  for  this  project  was  also  produced.  The  advantage 
of  this  new  system  over  the  one  previously  used  in  Phase  I  lies  in  the  fact  that  it  is  a  dedicated 
system  with  fewer  options  and  therefore  simpler  for  clinical  personnel  to  operate.  Additionally, 
this  system  is  significantly  more  compact  and  provides  the  portability  necessary  to  collect  data  at 
a  variety  of  clinical  sites. 

The  second  primary  objective  of  Phose  li  (also  a  continuing  investigafion  for  the  coming  research 
period)  has  been  the  identrflcatlon  of  the  output  parameters  most  descriptive  of  postural  staoility 
and  more  meaningful  to  the  therapist  and  clinician.  The  Postural  Stability  Index  (PSI)  described 
in  tfie  Annual  Report  for  the  grant  period  10-1-77  to  9-30-78,  reflected  a  combination  of  features 
such  as  (1)  the  total  excursion  distance  recorded  during  a  test  trial;  (2)  the  maximum  area  of 
horizontal  displacement  of  the  trunk  while  the  potient  attempted  to  maintain  balance;  (3)  a 
favor  relating  to  the  duration  of  the  trial.  The  resultant  PSI  was  therefore  a  single  index  reflecting 
the  ability  of  a  subject  to  maintain  trunk  equilibrium.  RecentJy,  however,  a  decision  was  made  to 
study  not  only  the  changes  in  the  PSI  but  also  investigate  individually  the  originol  components  of 
the  Index  Three  additional  porameters  available  from  existing  data  are  also  being  examined. 
These  are:  ( 1 )  rate  of  change  in  the  excursion  per  unit  time  (cm/sec);  (2)  rate  of  change  in  the 
area  of  horizontal  displacement  per  unit  time  (cmVsec);  (3)  the  iinear  distance  from  the  sensor 
location  (C-7)  when  the  subject  is  in  an  "ideol"  sitting  or  standing  posture  to  the  location  of  the 
sensor  when  all  coordinates  ere  averaged  following  the  test  trial.  Ideally,  as  the  subject  improves 
in  his  efforts  to  maintain  postural  equilibrium,  the  values  for  ail  of  these  additional  parameters  will 
approach  zero.  By  examining  all  parameters  individually  and  not  just  in  combination,  a  more 
definitive  analysis  of  f^ostural  stability  should  be  achieved. 

Concuirent  to  the  testing  of  patients,  a  sample  (N=1 1 )  of  normal  subjects  was  tested  using  both 
the  sitHng  and  standing  protocols.  Subsequent  analysis  of  the  data  indicated  the  presence  of  cn 
error  that  was  attributed  to  an  electronic  component  failure  in  the  quantizer  during  the  time 
period  when  normal  subjects  were  tested.  Appropriate  corrections  were  made  and  further  testing 
of  normol  subjects  will  take  place  in  Phase  HI  to  determine  more  accurate  values  for  the  objective 
evaluation  of  subjects  with  Central  Nen/ous  System  (CNS)  injuries. 

To  date  ten  subjects  with  serious  disorders  of  the  CNS  have  been  tested  periodically  in  an  attempt 
to  record  changes  in  postural  equilibrium  that  can  be  correlated  to  their  progress  in  physical 
therapy. 

APPUCABIUTY:  A  sensor  capable  of  providing  a  continuous  readout  of  the  position  of  a  selected  point  on 
the  surface  of  a  body  part,  thus  providing  a  three-dimensional  spatio-temporal  analysis  of  an 
individual's  equilibrium  control  functions,  affords  great  potential  for  evaluating  the  motor  status 
of  patients  with  upper  motor  neuron  lesions  and  for  documenting  their  progress  In  a  therapeutic 
program.  Such  records  provide  new  data  concerning  the  effects  of  CNS  disorders  on  critical 
motor  functions  and  the  remedial  effects  of  different  treatment  regimens. 

The  production  of  a  "hard  copy"  record  of  a  patienfs  progress  in  gaining  improved  motor  control 
of  body  balance  may  also  prove  valuable  in  motivating  the  patient  to  maintain  a  cooperative 
attitude  towards  the  treatment  procedures. 

More  complete  records  of  equilibrium  control  functions  at  various  stages  of  CNS  ciscrders  would 
contribute  to  a  better  understanding  of  the  natural  history  of  problems  affecting  the  central 
nervous  system.  Information  of  this  type  could  hove  imporrant  implications  for  both  clinical  and 
research  purposes  in  rehabilitation  medicine. 
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088  Appropriate  Entry  Level  Jobs  and  Sheltered  Workshop  Tasks  for  the  Less 
Educated,  Severely  Physically  Handicapped  with  Upper  Extremity 
impaimnents 

Prlncipol  Investlgaton 
Status 
Datm: 
Cosh 

Annual  Report  Reference: 

OBJECTIVES: 

1.  To  document  the  details  at  successful  entry  level  job  experiences  and  sheltered  workshop  tasks 
that  can  be  performed  producttveiy  by  severely  physicaily  disobled  individuals  who  hove  upper 
extremity  Impoirrrents  and  who  hove  less  than  a  four  year  college  education. 

2  To  develop  and  evaluate  two  inventory  formats  containing  the  details  described  above  for 
utilization  by  VR  counselors  and  sheltered  workshop  personnel  interested  in  providing  improved 
services  to  the  severely  physically  disabled. 

3.  To  publish  and  disseminate  the  two  inventory  guides  to  VR  counselors,  sheltered  workshop  per- 
sonnel and  rehabilitation  practitioners  Involved  in  providing  services  to  the  severely  physically 
disabled. 

METHODOLOGY:  in  terms  of  the  severely  physicaliy  handicapped,  the  project  includes  the  disability 
groups  >Artth  which  the  RT-4  Center  is  identified,  viz..  spinal  cord  injury,  neurological  disease,  brain 
injury,  OVA;  skeletal  systems  deformities,  amputation*  multiple  sclerosis,  muscular  dystrophy,  birth 
defects,  chronic  and  severe  arthritis. 

From  these  disability  groups,  the  project  is  limited  to  those  (1)  who  manifest  functional 
impairments  in  one  or  both  upper  extremities  such  as  para^ysis.  spasticity,  weakness,  amputation, 
incoordination,  deformity,  and  limited  range  of  motion  (2)  who  hove  less  than  a  college  educa- 
tion. 

It  is  estimated  that  approximately  15-30  with  the  aforementioned  disabilities  and  functional 
impairments  will  be  entered  into  the  program  each  year.  The  referral  sources  will  include  TIRR  and 
the  Texas  Rehabilitation  Commission. 

To  date,  information  on  37  clients  has  been  registered. 

1.  Entry  levei  jobs  forthis  project  ore  defined  as  jobs  which  require  no  specific  vocational  prepara- 
tion beyond  on-the--job  training  and/or  less  than  six  months  of  skills  training.  The  criteria  by  which 
a  severely  hondicopped  person  is  judged  as  successfully  and  gainfully  employed  ore  (a)  receipt 
of  minimum  wages  or  above;  (b)  demonstrated  ability  to  perform  job  assignments;  (c)  mainte- 
nance of  employment  for  a  minimum  of  30  days. 

2.  For  sheltered  employment  to  be  considered  remunerative,  the  handicapped  individual  must 
demonstrate  that  he  is  capable  of  producing  work  or  a  rote  of  not  less  than  rhe  minimum  floor 
wage  that  has  been  established  by  the  U.S.  Deportment  of  LoDor  for  sheltered  worxshops;  that  is 
not  less  than  50%  of  the  minimum  labor  wage.  At  TIRR's  WAP.  the  floor  wage  is  S133  per  hour  If  a 
worker's  productivity  fails  below  this  level,  then  he  is  considered  as  a  slow  and  uproductive  wori<er 
who  cannot  generate  enough  income  to  contribute  to  the  financial  solvency  of  the  wori<shop 
operations  and  programs. 

3.  Before  finalizing  decisions  as  to  what  specific  data  to  include  in  both  reporting  formats,  other  RT 
Center  personnel.  RT-4  Regional  Advisory  Council  members,  state  VR  administrative  personnel 
and  counselors,  as  well  as  sheltered  workshop  personnel  will  be  consulted  as  to  their  viev^s  of  the 
kinds  of  informarion  that  would  be  most  useful. 

RNDINGS  TO  DATE:  Tne  final  format  resulted  in  a  composite  job  inventory  which  contains: 

1.  a  client  profile  which  contains  vocational  relevant  information  and  history  about  the  disabled 
individual: 
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Z  a  job  profile  which  presents  basic  factors  about  the  job  including  identification  infcrmotion, 
employment  requirements,  job  duties,  and  working  conditions; 

3.  a  client  job  profile  which  reveals  an  assessment  of  disabilit//job  factors,  work  modifications,  and 
client  benefits. 

The  following  sequential  steps  are  being  pursusd: 

1.  Development  of  a  preliminary  model  in  consultation  with  local  State  VR  counselors  and  admini- 
strative personnei.  TIRR  vocational  and  workshop  staff,  local  workshop  personnel  and  with  the  RT-4 
Regional  Advisory  Council. 

2  Evaluation  of  the  proposed  inventory  with  examples  by  a  larger  number  of  rehabilitation  practi- 
tioners located  in  other  RT  centers,  state  VR  agencies,  sheltered  workshops,  and  rehabilitation 
facilities.  Their  input  will  be  obtained  by  means  of  an  evaluation  form. 

3.  Revision  of  inventory  based  on  responses  received  from  practitioners. 

4.  Pubiication  and  dissemination  of  inventory  on  a  notional  basis. 

5.  Establishment  of  a  cleoring  house  to  receive  new  data  from  contributors  and  dissemination  of 
enlarged  inventor/  at  intervals. 

The  entry  level  job  inventory  has  progressed  to  Step  Z  The  proposed  model,  which  underwent  nine 
significant  revisions,  was  developed  in  consultation  with  the  rehabilitation  professionals  outlined 
in  Step  1.  Recently  the  inventory  forrrrat  with  examples  was  printed  and  distributed  to  100  reha- 
bilitation professionals  for  their  evaJuation  by  means  of  an  evaluation  form.  Tnese  professionals 
represent  individuals  from  22  states  who  hove  expressed  interest  in  the  project.  Cunrentiy  responses 
ttne  evaluation  form  are  being  awaitekj  pri^^^  revision  of  the  format  and  publication  of 

the  inventory  for  dissemination  on  a  national  basis. 

At  TIRR  Vocotionai  Industrial  Center,  data  on  entry  level  jobs  have  been  completed  on  37  severely 
disabled  clients. 

The  sheltered  workshop  task  inventory  will  reach  Step  2  by  September,  1978.  Curt-ent  crtempts 
are  being  made  to  simplify  the  data  recording  form.  At  the  Tll^R  Vocational  Industrial  Center  data 
on  six  subcontracts  comprising  22  wort<shop  tasks  have  been  acquired. 

APRJCABIUTy:  The  potential  benefits  of  the  project  can  lead  to  improved  vocationai  services  for  the  less 
educated  and  severely  physicaily  handicapped  population  with  upper  extremity  Impairments  in 
a  number  of  ways: 

1.  development  of  more  appropriate  vocational  assessment  techniques: 

2.  development  of  rrjore  adequate  sheltered  workshop  programs  to  meet  their  needs; 

3.  improvement  in  vocational  rehabilitation  guidance  and  counseling  services; 

4.  increase  in  number  of  job  opportunities  and  placement  possibilities  for  them; 

5.  reduction  in  their  financial  dependency  on  government  sources;  and 

6.  greater  increase  in  their  social  and  economic  independence. 


089  Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to 
Treatment  of  Abnormal  Movements  Associated  with  Severe  Spasticity 


Principal  Invesfigtators: 


MHom  DImitrijevic,  Mi3.,  DSc, 
D.  Lehmkuhi,  Ph.O. 
A.  Sherwood,  PhJD. 


Status: 


Continuing 


Dotes: 


October  1977-October  1981 


Annual  Report  Reference: 


Cost: 


Annual  $127,746 
RT  Annual  $79,539 

^18,  Pago  A-21,  R-174 


Projected  Total  $380,000 
RT  %  of  Annual  Total  62% 


OBJECTIVES:  The  specific  objectives  of  this  investigation  ore  to: 
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1  Perform  comprehensive  neurological  and  electrophysiologicai  testing  to  develop  objectiye 
'  criteria  for  classifying  muscle  groups  of  spinal  cord  injured  patients  in  terms  of  kseing  (a)  under 
volitional  control  (b)  undervolitionol  control  when  facilitated  by  such  maneuvers  as  neck  reflexes 
or  vestibular  reflexes,  (c)  activated  only  involuntarily  by  segmental  reflexes  or  by  indirect  factors 
such  as  tonic  vibratory  reflexes,  or  (d)  unresponsive. 

2.  For  patients  with  selected  muscle  groups  falling  into  one  of  the  first  three  categories  in  item  1 
above,  develop  operational  procedures  for  selectively  modiMng  th.e  segmental  reflex  mechan- 
ism to  achieve  functional  goals. 

3.  Assess  possible  correlation  betv/een  types  of  control  and  other  factors  such  as  level  of  the  lesion, 
l<ind  of  trauma,  and  ciinicol  signs  at  different  stages  after  the  injury. 

METHODOLOGY: 

1  Population  Sample -The  study  group  will  consistof  approximately  50  patients  from  theSpinolCord 
'  iniuiy  Seivice  of  the  Texas  Institute  for  Rehabilitation  and  Research  who  experienced  a  traumoflc 
Injury  of  the  cervical  or  thoracic  region  of  the  spinal  cord  at  least  eighteen  months  prevtously.  This 
lefTOthy  recovery  period  is  believed  desirable  to  provide  a  stable  baseline  of  physical,  physio- 
logical, psychological,  and  medical  findings  against  which  any  changes  in  behavior  resulting 
frpm  specific  interventiora  might  be  meosurecJ. 
Z  Instrumentation  -  The  Neurophysiology  Laboratory  is  arranged  and  equipped  to  support  a  large 
variety  of  measurement  techniques  and  experimental  procedures.  The  capabiliTy  for  esseritiolly 
any  electrophysio-ogical  technique  required  exists  through  the  ability  to  measure  electrical  and 
mechanical  events,  record  or  store  these  signals,  process  them  and  display  them,  and  to  generate 
The  necessar/  patterns  of  electrical  and  mechanical  stimuli  to  elicit  the  desired  response.  These 
capabilities  include  wide  band  amplifiers  and  paper  and  magnetic  tope  recorders,  general  and 
special  purpose  digital  computers  and  externally  controllable  isolated  electrical  stimulators  as 
well  OS  continuous  and  intermittent  mechanical  stimuli. 
3  Neurophysioiogical  Analysis  of  Residual  Motor  Control  -  Each  potiernt  in  the  study  group  will  under- 
go a  series  of  tests  using  electrophysiological  techniques  designed  to  determine  the  presence  or 
absence  of  residual  control  of  motor  functions  by  the  brain.  The  tone  of  selected  muscles  supplied 
by  nerves  arising  above  and  below  the  lesion  will  be  monitored  by  recording  the  response  to 
controlled  tendon  tops.  Similarty.  the  volitional  and  reflex  control  of  these  muscles  will  be  detected 
by  recording  the  electromyographic  octiviiv  associated  with  volitional  and  reflex  events.  This 
neurophysioiogical  investigation  will  provide  evidence  for  on  analytical  differentiation  of  muscle 
activity  which  is  produced  by: 

(a)  volitional  control  _     ^  ^  . 

(b)  volitional  control  requiring  facilitation  by  such  maneuvers  as  nock  reflexes  or  vestibular 

(c)  involuntary  or  indirect  factors  such  as  tonic  \'ibratoiv  reflexes. 
Neurophysioiogical  analysis  of  residual  motor  control  will  describe  motor  unit  activity  of  selected 
muscle  groups,  the  motor  unit  activation  pattern,  and  evidence  of  concurre  and  reciprocal 
muscle  activity  betv/een  antagonistic  and  synergistic  muscle  groups  during  at.ompts  at  vclit  on- 
ai  and  postural  reflex  activation.  Additionally,  we  shall  examine  the  effects  of  vclitiona  re- 
inforcement on  tendon  Jeri<  amplitudes  bv  compering  averaged  numerical  values  as  well  as 
determining  the  average  amplitude  variations  during  rest  and  during  volitional  reinforcement. 
Measurement  of  vibratory-induced  tonic  reflex  in  selected  muscles  such  as  the  quoonceps 
femorts  represents  on  independent  parameter  for  the  determination  of  segmental  and  supro- 
segmentol  functional  and  anatomical  integration  of  the  spinal  cord. 

Each  of  the  patients  will  be  the  subject  of  a  program  planning  conference,  involving  representa- 
tives of  the  medical  staff,  the  Clinical  Neurophysiology  Laboratory,  and  the  physical  therapy 
staff  to  plan  a  specific  program  designed  to  gain  maximum  functional  use  of  any  residual 
motor  control  potential  reflected  in  the  neurophysioiogical  profile.  Following  the  initial  conference 
ro  identify  potential  short-term  and  long-term  gools  for  The  patient,  rhese  potential  goals  and  the 
possible  means  for  achieving  them  will  be  discussed  in  detail  with  the  patient  and  c  significant 
member  of  the  family.  In  some  instances  surgical  or  chemical  procedures  may  be  indicated  to 
decrfferent  selected  cutaneous  zones  and  thereby  reduce  the  intensity  of  spasticity  as  well  as  the 
sensitivity  to  gross  muscle  spasms. 
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The  physicai  therapy  program  will  focus  on  teaching  the  patient  scecific  techniques  to  trigger, 
ougnnent  or  suppress  motor  activities  below  the  Ieve»  of  the  lesion  which  ore  of  practical  im- 
portance in  improving  the  quality  of  fife  fcr  the  individuaL  such  as  triggering  flexion  and  extension 
reflexes  at  apprODriote  times  to  assist  in  transfening  from  one  position  to  another.  Specific  tech- 
niques may  include  the  use  of  biofeedback  and  electncal  stimulation  of  trigger  points. 

FINDINGS  TO  DATE:  During  the  past  thirteen  months  a  neurophysioiogic  profile  has  been  obtained  for 
each  of  40  patients  with  spinal  cord  injury  who  have  been  referred  to  tli©  Department  of  Clinical 
Neurophysiology  because  of  severe  spasticity  which  interferred  with  their  ability  to  perform  certain 
functional  activities.  Of  these.  29  had  injuries  of  the  cervical  segments  of  the  spinal  cord,  9  had 
injuries  of  the  thoracic  segments  and  2  had  injuries  of  the  lumbar  segments. 

The  information  gained  from  the  poly  EMG  test  is  proving  helpful  ih  establishing  the  relative 
degree  of  preservation  of  voluntar/  activation  or  inhibition  of  target  muscles  as  weil  as  the  relative 
degree  of  preservation  of  long  loop  reflexes. 

Data  collection  is  proceeding  on  schedule.  We  are  now  beginning  to  analyze  some  of  the  results 
and  to  organize  them  rn  a  form  which  will  facilitate  making  comparisons. 

APPUCASIUTY:  The  work  undertaken  in  this  project  is  directed  toward  minimizing  the  consequences  of 
paralysis  of  limbs  resulting  from  traumatic  injuries  to  the  spinal  cord  of  man.  Decisions  about 
allocation  of  concentrated  rehabilitation  services  should  be  based  on  neurophysiological 
documentation  of  the  existence  of  preserved  pathways.  Only  those  whd  can  potentially  benefit 
should  undergo  the  training  program.  In  these  selected  candidates,  special  techniques  will  be 
devised  to  bring  bothersome  segmental  reflexes  under  increased  control  so  they  can  be  used  for 
transfer  activities  or  maintaining  equilibrium  of  the  body.  Preservation  of  nervous  control  rather 
than  denervating  spastic  muscles  will  have  the  additional  benefit  of|retaining  the  trophic 
function  of  nerves  on  the  innen/ated  muscles  thereby  helping  to  avoid  the  development  of 
atrophy,  edema,  and  phlebitis  Rehabilitation  practitioners  havi^  long  recognized  the  signifi- 
cant role  of  the  control  of  posture  in  the  prevention  of  trunk  deformities  and  the  importance  of 
posture  in  patient  adaptation  to  support  vehicles  Rom  our  preiiminary  work,  we  anticipate  that 
jDarient  use  of  residual  supraseg mental  control  of  segmental  organizbtion  in  initiating  or  halting 
gross  movements  is  possible  and  that  it  will  significantly  improve  thequality  of  life  for  these  patients. 


090   Ctinicai  Application  of  Longitudinal  Functional  Assessment 

Principal  Investigators:  EP.  Wllliems,  PtiiD. 

James  A.  Alexander,  PhD. 

Status:  Continuing 

Dotes:  October  1977-Oecember  1981 

Cost:  Annual  $160^21  Projected  Total  $480^00 

RT  Annual  $112,176  RT  %  of  Annual  Total  70% 

Annual  Report  Reference:  ^^18,  Pago  A-155,  R-176 

OBJECTIVES:  We  are  developing  an  approach  to  measuring  functional  perfomnance  in  rehabilitation 
called  Longitudinal  Functional  Assessment  (LFA).  The  L^A  is  both  a  perspective  on  reh a di I itoticn 
and  a  set  of  techniques  based  on  continuous,  direct  monitoring  of  patient  activities  during 
hospitalization  and  postdischarge.  Goats  for  the  project  period  are  to  (a)  finish  the  design  of  a 
refined  l_FA  that  can  be  used  with  many  patients  ?.imultaneously;  (b)  begin  extensive  collCDcra- 
tlon  between  clinical  teams  and  the  research  team;  (c)  phase  out  involvement  of  the  research 
team  in  the  collecting  and  interpreting  of  performance  data;  (d)  transplant  the  IJ=A  to  clinical 
teams  in  a  number  of  other  institutions  involved  in  comprehensive  rehabilitation;  (e)  package 
the  manuals  and  training  procedures;  and  (f)  offer  training  workshops  and  internships  for 
dissemination. 

ViETHODOLOGY:  What  to  Measure:  One  of  the  themes  guiding  the  project  work  has  been  to  develop 
key  indicators  of  panenr  performance  status.  We  now  have  sucn  a  set  of  measures  referred  ro  cs 
behavioral  vital  signs.  These  vital  signs  were  determined  from  our  data  archive,  which  includes 
over  28,Q00  instances  of  patient  behavior  described  in  detail  during  more  than  25C0  hours  of 
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direct  poTient  monitoring.  An  analysis  procedure  was  developed  to  map  out  the  data  archive 
iDOsed  on  a  dimensionat  opproach  to  the  data.  Rrst.  the  vanables  were  intercorreiated  in  order 
to  locate  obvious  redundancy  and  to  establish  a  common  metric  among  the  variables.  The 
secot^d  step  was  a  principol  components  factor  analysis.  The  output  of  the  principal  components 
analysis  was  analyzed  with  a  hierarchical  ciuster  analysis  rourine. 

How  to  Get  the  ivieosures:  The  If  A  consists  of  four  component  sets  of  tools:  (a)  direct  patient 
monitoring,  (b)  instrumented  patient  monitoring,  (c)  the  environmental  negotiability  survey 
(ENS)  and  (d)  the  telephone  structured  interview  (TSI).  The  ENS  and  TSI  are  finished  and  ready  for 
use  by  clinical  personnel.  Three  instrumented  measures  of  patient  activity  being  developed  are 
the  wheelchair  odometer  and  two  cJoseiy  related  electronic  monitors  which  measure  time  out  of 
bed  (the  RTM,  rest-time  monitor)  and  the  amount  of  time  spent  sitting  in  a  wheelchair  (the  STM. 
sit-time  mor^itor). 

The  direct  patient  monitoring  component  of  the  LFA  consists  of  four  procedures.  Rrst.  for  detailed, 
descriptive  monitoring  of  patient  activity,  we  have  the  narrative  observorion  procedure  with 
which  we  began  our  worlc  Second,  our  noteform  observation  procedure  is  a  more  practical  and 
less  time  consuming  approach  to  gathering  the  same  detailed  data  produced  by  the  narrative. 
Third,  the  Perfonmonce  Assessment  System  (PAS)  is  based  on  the  behavioral  vital  signs  establish- 
ed for  SO  patients  and  represents  the  most  efficient  most  stneanvlined  direct  obsen/ation 
procedure  ovailobie.  Fourth,  having  patients  observe  and  report  their  own  behavior  provides  an 
even  more  efficient  means  for  obtaining  performance  information. 

To  test  the  self-report  method,  te.  ^  SC!  patients  were  asked  to  rrranitor  various  characteristics  of 
their  own  behavior  and  to  report  rhese  e>^nts  chronologically  to  a  researcher  at  the  end  of  a  4.5 
hour  period.  Other  behavioral  data  v;«^3  collected  by  two  different  methods  which  were  used  for 
evaluating  the  accuracy  of  the  self-reports.  The  first  method  relied  on  90-minute  observations 
wnich  overlapped  various  parts  of  the  client's  reporting  periods*  The  second  independent  mea- 
sure of  behavior  was  obtained  from  the  rest  time  monitor  Each  client  was  monitored  five  days  a 
week  for  a  consecutive  two  week  period. 

Why  Get  the  Measures?:  The  concept  and  application  in  clinical  practice  of  behavioral  vital  signs 
is  crucial  for  comprehensive  rehabilitation  to  become  more  effective,  cost-effective,  individual- 
ized, and  based  on  rational  principles.  Ttiree  parts  of  our  wort<  will  illustrate  this  point. 

Rrst,  development  of  the  concept  of  behavioral  vital  signs  involves  an  important  analogy  with 
physiological  vital  sigr^s  such  as  temoerature.  One  reason  that  traditional  med'cal  vital  signs  are 
so  diagnostlcally  informative  is  that  for  each,  there  are  well-established  normative  values  or 
ranges.  We  are  developing  standard  curves  for  benavioral  ^  *  .is. 

Second,  an  important  research  question  centers  on  the  i^ue:  why  not  have  staff  members  rate 
the  patients  along  requisite  dimensions?  We  hove  tested  this  issue,  members  of  treatment  teams 
rated  whether  patients  were  doing  better  (+),  the  same  (0),  or  worse  (-)  than  last  week  on  three 
important  behavior  dimensions:  (a)  mobility,  (b)  diversity  of  actrvities.  and  (c)  independence. 
Assessments  were  collected  weekly  throughout  the  hospital  stays  of  five  patients  who  were  being 
observed  concurrentty  by  our  research  group. 

Third,  one  of  the  m,ost  promising  applications  of  the  LFA  approach  is  the  ability  to  use  the  be- 
havioral trajectory  measured  during  hospitalization  to  predict  individual  functioning  in  the  home 
and  community  environment.  In  preliminary  analyses,  nine  performance  measures  were  factor 
analyzed  at  two  periods  during  hospitalization,  the  first  three  weeks  out  of  bed  and  the  last  three 
weeks  prior  to  discharge.  The  resulting  factor  scores  were  used  as  independent  variables  in  a 
multiple  regression  procedure  to  predict  three  key  aspects  of  patient  fvjnctioning  dunng  foilcwHjp. 

Training:  Training  is  an  important  methodological  component  of  our  overall  LFA.  Not  only  must 
we  be  able  to  use  the  tools  of  the  LFA,  but  more  importantly,  we  must  be  able  to  teach  others  to 
use  them.  For  our  narrative  obsen/ation  procedure  and  our  standard  note  from  observation,  we 
have  complete  training  materials  available.  These  training  packages  also  sen/e  for  the  PAS.  For 
the  self-report  procedure  we  hove  the  supporting  manuals  in  press,  a  senes  of  training  videotaces. 
and  the  supporring  forms  for  data  management  and  logisTics.  We  ore  developing  a  viaeorcce 
training  procedure  for  the  TSI. 

Implementation  of  LFA  Components:  The  primor/  task  ahead  for  our  project  is  to  bring  our 
methods  and  perspective  Into  practice  by  clinical  personnel  at  T1RR.  As  ^A/e  develop  and  refine 
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various  component  parts  of  our  LFA,  we  will  fit  them  into  ongoing  cllnicai  activities  and  pro- 
cedures. The  STM  has  achieved  application  by  the  OT  department  on  a  reimbursement  basis.  We 
ore  working  with  the  model  SCI  Center  and  TIRR's  outpatient  clinic  to  Integrate  the  ENS  and  TSI 
into  routine  posthospital  cJinlcai  practice. 

We  are  beginning  a  research  project  in  collaboration  with  the  Physical  Therapy  department.  One 
main  thrust  of  this  effort  is  to  find  ways  to  adapt  our  methods  to  suit  the  goals  and  objectives  of  the 
PT  department 

RNDINGS  TO  DATE:  What  to  Measure:  The  mapping  analyses  began  with  215  variables  measuring 
patient  performance.  An  extensive  correlation  analysis  reduced  these  to  42  measures.  Applying 
the  factor-cluster  procedure  to  the  set  of  42  measures  provides  the  first  overall  picture  of  the 
topology  of  the  measurement  domain.  Based  on  the  structure  revealed  in  the  mapping  analysis, 
six  measures  were  selected  as  behavioral  vital  signs.  Independence  represents  the  first  major 
facet,  behavioral  dynamics.  The  second  major  facet  is  represented  by  the  two  instrumented 
measures.  RTM  (time  out  of  be^)  and  the  wheelchair  odometer  (mobility).  The  minor  facet  of 
family  invoWemant  is  included-  A  measure  of  octtvitles  in  the  ward  was  selected  as  a  vital  sign. 
The  QCtivlly  level  indicator  serves  as  on  aid  in  interpreting  the  other  vital  signs  based  on  rote 
or  percentage  measures.  Since  it  Is  the  derrominator  in  the  equations  for  calculating  the  rates  of 
independence,  fomily  involvement  and  ward  actrvity,  the  measure  must  be  in  the  data  system 
anyway. 

How  to  Get  ttie  Measures:  Before  relying  on  the  self-report  procedure  for  gathering  data  on 
behavioral  vital  signs  during  hospitalization,  we  tested  it  against  our  proven  procedures.  In 
general  we  find  that  the  self-reports  provide  slightly  less  detailed  accounts  of  the  stream  of 
behavior  One  primary  source  of  disagreement  was  the  potlenf  s  foiiure  in  reporting  brief  idle 
periods.  The  self-report  is  practical  for  use  by  clinical  staff:  It  provides  a  potentially  ccst-effective 
and  time-efficient  method  for  obtaining  behoviora*  vital  signs. 

Why  Get  the  Measures?:  We  have  compared  staff  estimates  of  patient  functional  health  status 
witt^  our  direct  measures  of  patient  functioning.  Patterns  of  consensus  between  the  ratings  of 
treatment  team  members  were  identified  and  agreement  levels  between  staff  ratings  and  the 
observotionoi  records  were  examined.  Treatment  team  members  did  not  agree  very  well  with 
each  other  nor  with  external  measures  of  the  same  functional  performance  criteria  they  were 
rating.  Team  ratings  were  more  inclined  to  rate  positively  and  much  less  inclined  to  rate  negative- 
ly than  was  warranted  by  direct  measurement  of  behavioroJ  variables. 

Developing  standard  cun/es  for  the  behavioral  vital  signs  is  an  important  step  in  our  project  work. 
In  previous  years  we  reported  on  a  preliminary  standard  curv/e  for  the  I^TM.  This  standard  curve  is 
being  used  in  treatment  team  chart  round  meetings.  Preliminary  normative  curves  have  been 
developed  for  the  behavioral  vital  signs  and  will  continue  to  be  developed. 

In  the  area  of  outcome  and  prediction,  we  have  preliminary  prediction  analyses  based  on  9 
patients  for  which  we  have  data  on  functional  performance  during  both  hospitalization  and 
postndischarge  periods.  Using  inhospitai  performance  data  as  the  predictors  (independent 
variables)  we  looked  at  three  outcome  measures  (criterion  or  dependent  variables).  Rrst.  the  rote 
of  unscheduled  reodmissions  to  TIRR  over  on  18  month  period  following  discharge  represents  on 
important  outcome  measure  to  sen/ice  providers.  The  Inhospitai  performance  indicators  pre- 
dicted 54%  of  the  variance  in  this  criterion  variable.  This  is  a  preaictive  correlation  of  .74.  Second, 
the  inhospitai  performance  indicators  accounted  for  just  over  50%  of  the  variance  in  overall 
independent  functioning  at  three  months  postdischorge.  The  predictive  correlation  was  .71. 
Rnolly,  on  inhospitai  index  of  mobility  predicted  needy  50%  of  the  variance  in  the  rote  of  con- 
ductlrng  activities  outside  the  home  setting  at  three  months  postdischarge.  This  is  a  predictive 
correlation  of  .70. 

An  old  adage  in  rehabilitation  asserts  that  it  is  ability  that  counts,  not  disability.  Another  popular 
cliche  states  that  past  performance  is  the  best  predictor  of  future  performonce.  The  LFA  opprccch 
to  assessment  and  evaluation  of  functionai  heolth  status  combines  tt^e  kernels  of  truth  embodied 
in  these  rwo  condensations  of  traditional  wisdom. 

APPUCABILnY:  We  anticipate  two  major  sets  of  products  from  this  project.  The  first  wiii  include  a  tested 
and  demonstrated  method  for  the  fongitudinol  measurement  of  functional  performance  by 
fDersons  with  severe  physical  disabilities,  as  welt  as  the  supporting  manuals,  descriptions,  and 
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procedures  for  training  users,  ^e  second  set  will  include  a  general  approach  to  research  and 
problem  definition  in  the  area  of  human  behavior,  specific  methods  of  data  gathering,  a  clear  set 
of  strategies  for  progressing  from  general  description  to  refinement  and  testing  of  hypotheses, 
a  large,  integrated  set  of  findings  regarding  the  behavioral  aftermath  of  spinal  cord  injury,  and 
some  new  conclusions  regarding  the  structure  of  human  performance. 

Our  perspective  and  our  procedures  have  been  somewhat  new.  However,  they  hove  been 
accepted  by  clinical  staff  and  patients,  probably  because  the  principles  of  the  LFA  are  seen  to 
relate  so  directty  to  the  central  philosophical  and  pragmatic  problems  of  rehabilitation:  progress 
in  functional  performance  and  adjusting  to  the  environment.  We  offer  a  conception  of  reha- 
bilitation and  a  set  of  measurements  around  which  patient  programs  can  be  unified  and  in- 
dividualized. Our  major  purpose  in  this  project  is  to  test  the  extent  to  which  this  conception  and 
the  measurement  procedures  (the  LFA)  can  be  used  by  those  responsible  for  delivering  reha- 
bilitative care  to  severely  disabled  persons. 


09i    Stereometric  Measurement  of  Ttioracoiumbar  Mobility  in  Scoliosis  Witti 
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OBJECTIVES-  The  purpose  of  the  project  is  to  exptcre  the  use  of  a  stereometric  range  of  motion  sensor 
(ROMS)  for  evaluating  the  natural  histor/  of  scoliosis  with  and  without  modification  by  spinat 
fusion.  The  mobiiity  measurement  Is  confined  to  the  thoracolumbar  region  because  the  segment 
is  most  affected  by  the  fusion  process. 

METHODOLOGY:  The  population  sample  for  this  explcrator/  study  will  be  comprised  of  five  normals,  five 
scoliotic  cases  with  spinal  fusion  and  five  scoliotic  cases  without  spinal  fusion.  AH  subjects  will  be 
within  the  age  range  1 2-1 8  yeors  and  be  matched  as  closely  as  possible  with  regard  to  sex  and 
age.  If  the  initial  examinations  present  no  special  problems,  the  sample  size  will  be  increosed  as 
far  as  time  and  other  practical  constraints  permit. 

A  stereometric  Range  of  Motion  Sensor  (ROMS)  consisting  of  a  lightweight  rod  and  o  set  of 
electro-optical  transducers  interfaced  to  a  storage  device,  will  be  used  to  record  point  locations 
in  three-dimensional  coordinate  form. 

The  spinal  orientation  of  each  subject  will  be  recorded  in  five  positions:  ( 1 )  neutral;  (2)  maximum 
lateral  bending  to  the  left:  (3)  maximum  lateral  bending  to  the  right;  (4)  maximum  flexion;  and 
(5)  maximum  extension  in  the  sagittal  plane.  The  five  tests  will  be  performed  according  to  the 
procedures  outlined  by  the  American  Academy  of  Orthopedic  Surgeons  ( 1 965 ).  With  the  subject 
in  position,  the  tip  of  the  ROM  sensor  will  be  placed  in  contact  with  the  spine  at  intervals  along  the 
entire  spinal  column.  Control  points  will  be  recorded  at  the  palpable  limits  of  the  spinal  length  at 
strategic  landmarks,  e.g..  C1.  T12  and  S1.  Additional  points  will  be  recorded  between  the  contrcl 
points,  as  close  to  identifiable  vertebrae  as  possible.  It  is  not  essential  that  the  intermediate  points 
fall  exaatW  on  the  vertebrae,  because  the  ultimate  aim  is  to  characterize  the  orientation  of  the 
spine  and  its  major  segments  as  a  whole.  However,  the  feoslbiilty  of  achieving  close  approxi- 
mations of  vertebral  landmarks  will  be  explored  as  pert  of  this  preliminary  study. 

Both  graphical  and  numerical  displays  of  the  scinat  orientation  will  be  investigated  In  orcer  to 
identify  a  simple  and  meaningful  format  suitable  for  clinical  application. 

The  first  phase  of  the  project  will  be  carried  out  during  Year  I.  If  the  results  are  promising,  the  second 
phase  will  be  devoted  to  a  more  tightly  controlled  experimental  onalysis.  using  larger  subject 
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samples,  with  a  view  toward  obtaining  a  more  representative,  stotislicatly  sound  data  base.  The 
ulttmote  aim  is  to  generate  functional  standards  wtiich  can  be  used  routinely  ta  evaluate  tho 
natural  history  of  scoliosis  and.  perhaps,  other  spinal  abnormalities. 

RNDINGS  TO  DATE  Research  conducted  during  the  current  year  was  primarily  centered  about  the 
quantification  of  the  three-dimensional  geometry  of  tne  spine  in  a  manner  that  would  allow  com- 
parison of  thoracolumbar  mobility  in  normal  subjects  and  those  with  abnormal  spinal  curvatures. 
In  the  previous  year's  report  ( 1 0-1 -77  to  9-1-78).  it  was  reported  that  software  was  developed  to 
express  the  spinal  geometry  by  a  single  best  fit  polynomial  C2nd  order).  However,  further  testing 
of  both  normal  subjects  and  objects  with  fixed  curvature  demonstrates  that  a  single  polynomial 
equation  v^uld  not  adequately  fit  the  shape  of  the  spine.  As  a  result  of  the  finding,  work  was 
begun  and  is  continuing  into  the  next  year  of  study  that  will  enable  the  curve  to  be  described  by 
a  series  of  piece-wise  polynomial  equations.  Basically  this  technique  requires  the  fitting  of  a  curve 
by  a  second  order  (cubic)  polynomiaJ  for  every  five  data  points  collected. 

The  means  of  determining  these  series  of  equations  and  combining  them  to  develop  the  descrip- 
tion of  a  normal  curvature  would  involve  collection  of  data  from  a  large  number  (N=100)  of 
subjects.  Rons  hove  been  formulated  to  test  children  between  8  to  16  years  of  age.  Presently  we 
have  identified  and  begun  the  training  of  several  graduate  research  assistants  for  Depart- 
ment of  Physical  Therapy  at  the  Texas  Women's  University  in  Houston.  These  research  assistants  . 
form  the  core  for  the  data  collection  of  both  the  three-dimensional  coordinates  describing  the 
spine  and  a  scoliosis  screening  examination  (criterion).  The  testing  phase  will  begin  in  Septem- 
ber 1979. 

Concurrent  with  the  research  assistant  training  program,  data  has  been  collected  by  four  testers 
to  determine  both  inter-  and  intra-tester  reliability.  The  results  of  this  phase  will  serve  as  a  standard 
level  of  measurement  accuracy  for  ail  the  research  assistants  to  achieve  in  operation  of  the 
data  acquisition  system. 

Hnally.  a  new  data  acquisition  system  consisting  of  a  compact  three  axis  quantizer  and  a  data 
cassette  recorder  have  been  designed  and  fabricated  in  the  past  yeor.  This  activity  allows  for 
portability  necessan/  to  collect  data  at  a  variety  of  sites  and  therefore  reduces  the  problem 
previously  encountered  in  locating  large  numbers  of  normal  subjects  within  the  Texas  Medical 
Center  area. 

i^PPUCABIUTY:  The  improvement  of  methods  for  evaluating  the  natural  history  of  severe  disabilities  is 
given  a  high  rating  (second  order)  in  the  recent  documentation  of  RSA  goals.  Jt  is  our  contention 
that  the  proposed  method  may  offer  a  convenient,  innocuous  and  comprehensive  means  of 
evaluating  the  effects  of  surgical  intervention  (fusion)  on  spinal  mobility.  It  has  the  potential  for 
making  the  evaluation  of  spinal  mobility  more  objective,  reliable  and  practicable  than  currently 
available  methods.  The  apparatus  is  conceptually  simple  and  a  cost  effective  system  based  on 
modem  electronic  technology  seems  well  within  reoch. 
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OBJECTIVES: 

1.  To  evaJuote  the  effects  cf  reconditioning  exercise  in  patients  who  hove  both  ischemic  hecrT 
disease  and  hyperrension. 

2.  To  identify  criteria  whiicti  could  be  used  to  select  coronary  and  hypertensive  patients  for  exercise 
training  ttierapy  as  a  major  component  of  a  cardiac  retiabilitotion  program, 
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METHODOLOGY: 

1.  Subjects  -  me  subjects  will. be  mates  30-<50 years  old  subdivided  into  panents  having  (a)  hyperten- 
sion (diastolic  pressure  above  90nnm  Hg  but  below  130  mm  Hg)  without  ischemic  heart  diseose. 
(b)  hypeftension  with  ischemic  heart  disease  (IHD)  without  previous  myocardial  infarction  (MI) 
and  (c)  hypertension  and  having  had  a  previous  Ml.  Subjects  in  each  group  will  be  randomized 
into  exercising  and  non-exercising  sub-groups. 

2.  Plan  -  the  study  is  to  be  developed  in  three  phases:  (1)  patient  recruitment,  selection  and 
preparation  (12  months);  (2)  collection  of  data  before,  during  and  after  the  penod  of  exercise 
training  (24  months):  (3)  analysis  of  data  and  preparation  of  final  report  (6  momhs).  Allowing  for 
overlauping  between  the  first  and  second  phases,  the  project  is  planned  to  be  carried  out  in  three 
yeara. 

3.  Procedures  -  During  the  first  phase,  patients  are  screened  for  hyperrension  and  ischemic  heart 
disease.  Hypertension  is  determined  by  measurements  of  blood  pressure  at  rest  in  three  occasions. 
In  case  of  doubt,  an  additional  cold  pressure  test  is  administered.  The  presence  of  ischemic  heart 
disease  is  assessed  by  either  documented  myocardial  infarction,  a  positive  exercise  test  or 
evidence  of  coronary  stenosis  by  coronary  arteriography. 

a.  Pretraining  evaluation.  Once  a  patient  is  found  to  have  hypertension  and  coronary  heart- 
disease,  a  pre-exercise  training  evaluation  is  conducted  consisting  of  clinical  and  socio- 
economic interviews,  a  physical  exam,  an  exercise  stress  test  and  determination  of  some 
blood  components  These  determinations  will  eliminate  those  patients  who  have  clinical 
conditions  for  which  exercise  is  cloariy  contraindicated  or  which  might  impair  physical 
performance  or  interfere  with  the  effects  of  an  exercise  training  program.  The  hypertension 
will  be  treated  in  an  attempt  tc  reduce  it  to  normal  limits  pnor  to  initiating  an  exercjse 
program. 

o.  Exercise  training.  This  phase  will  consist  of  supervised  exercise  with  a  bicycle  ergomerer 
conducted  in  our  laboratory.  Exercise  will  be  prescnbed  accoraing  to  individual  per- 
formance ana  conducted  five  days  per  week  for  20  to  30  minutes  ct  each  sessjon.  Each 
subject  will  be  in  the  program  for  three  months. 

c.  Follow-up  evaluation.  Physical  performance  evaluation  will  be  carried  out  at  the  end  of 
the  exercise  training  penod  and  at  three  month  intervals  thereafter.  Evaluation  cirreria 
Will  be  based  on  changes  in  parameters  derived  from  obsers/ations  and  measurements 
obtained  of  these  studies, 

RNDINGS  TO  DATE:  l^ecruiting  -  A  total  of  82  tests  were  performed  in  the  13  months  on  which  this  report 
is  based.  All  subjects  studied  were  screened  for  participation  in  this  project  Rrst  time  studies  were 
conducted  on  50  persons  of  which  28  persons  having  histoncal  evidence  of  hypertension  were 
selectively  recruited  for  this  project  The  remaining  32  studies  were  follow-up  studies  on  subjects 
who  had  participated  in  previous  projects.  Half  of  these  had  presented  clinical  evidence  of  hyper- 
tension and  repeat  studies  were  performed  to  meet  the  recuirements  of  this  study.  Direct  recruit- 
ing for  this  project  has  been  obtained  by  recalling  patients  seen  in  our  laboratory  who  presented 
histoncal  or  clinical  evidence  of  hypertension.  Seventy-five  letters  were  sent  to  reach  new  pro- 
spective subjects:  1 6  responses  vs/ere  obtained  from  which  five  persons  were  recruited  for  the  exercise 
phase  of  this  program.  Two  entered  the  program  and  three  ore  being  funher  studied  for  hyper- 
tension in  accoraance  with  tne  protocol.  Presentation  of  the  program  has  been  made  to  com- 
munity and  civic  groups  totaling  more  than  100  attendees.  There  has  been  no  cpprec:able 
recruiting  response  to  these  presentations.  Following  effective  control  of  their  hypertension,  nine 
patients  have  entered  the  reconditioning  exercise  phase  of  the  program.  Four  have  completed 
the  exercise  training,  v/ere  retested,  and  are  now  on  a  prescribed  home  exercise  program.  Three 
patients  femporanly  dropped  from  the  program  and  two  mere  were  unable  to  continue  the 
program  at  this  time  for  clinical  reasons.  The  other  patients  having  hypertension  but  not  entenng 
the  exercise  program  ore  being  followed  as  controls. 
APoyCABlUTY:  The  potenrial  benefits  of  this  project  may  take  place  in  terms  of  (a)  an  increase  in  the 
individual  capacity  for  physical  wort<  whicn  is  generally  severely  affected  in  iscnemic  heart 
disease  ana  hypertension;  (b)  reduction  in  the  number  of  work  days  missed  by  shortening  the 
time  of  recovery  and  the  number  of  recuning  episodes  due  to  patient  anxiety;  (c)  increasing  the 
probability  of  the  patient  being  able  to  return  to  his  normal  occupation;  (d)  reducing  the  cost 
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of  medical  care  by  using  a  rehabifitatfve  procedure  (exercise)  not  as  costly  as  ottiers  (medical 
treatment,  coronary  by-pass,  etc):  (e)  the  possibility  of  extending  the  use  of  the  physical  re- 
conditioning mertiods  developed  in  ttiis  project  to  patients  with  other  kinds  of  discbilities:  and 
(f)  a  gain  in  rhe  undersraryding  of  the  multiple  facers  of  isc.  ^omic  heart  oiseose  ana  the  possjdJe 
rehabilitation  cDoroaches  to  the  problems  presented  by  the  disease. 


093  Longitudinal  Study  of  the  Course  of  Vocational  Development  Following 
Severe  Spinal  Cord  Injury 


OBJECnVES:  The  basic  purpose  of  this  project  is  to  document  the  course  of  vocational  development 
among  SCI  persons  from  the  time  shoftty  after  onset  of  injury  to  tv/o  years  post  injury.  Specific 
objectives  are: 

1 .  To  determine  what  are  the  statistically  documentable  trends  in  vocational  development  among 
SCI  persons  during  the  prescribed  period. 

Z  To  assess  how  the  vocational  development  of  SCI  individuals  changes  in  Its  stability  over  time 
during  the  two  years  post  injury. 

3.  To  determine  If  trends  In  vocational  development  differ  among  groups  of  SCI  persons  according 
to  differences  in  pre-injury  level  of  vocational  devefopment.  disability,  kinds  and  degree  of 
functional  limitations,  educotionai  level,  and  age. 

4.  To  determine  if  vocational  outcomes  among  SCI  individuals  can  be  predicted  in  terms  of  voca- 
tional development  observed  during  the  two  year  course  following  injury. 

METHODOLOGY: 

1.  Subjects  -  The  subjects  will  be  patients  of  the  DRR  Regional  Spinal  Cord  Canter  who  hove  been 
admitted  for  comprehensive  rehabilitation  services  no  more  than  90  days  following  injury.  Each 
will  hove  the  provisional  diagnosis  of  having  sustained  a  spinal  cord  lesion  (complete  or  incom- 
plete) at  a  level  ranging  between  C2. 3  to  L5.  The  subjecfs  minimum  age  will  be  13;  their  sex,  race, 
and  education  will  not  be  used  as  criteria  for  admission  into  the  stuOy. 

It  is  estimated  that  35  to  45  su  bjects  will  be  available  for  study  over  the  entire  two  year  F:>enod.  Since 
some  subjects  will  become  unavailable  for  follow-up  stucy.  as  many  os  possible  (75-35)  will  be 
admitted  initially  into  the  project. 

2.  Interviews  end  Scales  -  Vocational  Development  will  be  measured  using  the  Golcberg  Sccie  of 
Vocational  Development  (GSv/D).  The  pre  and  post  injury  sections  of  the  GSVD  will  be  admmi- 
sTerea  to  suojecrs  aunng  rhe  interval  between  rhe  rime  the  octienr  is  aote  to  sustain  verricci 
tolerance  and  prior  to  the  mecical  prognosis  conference.  The  posr  injur/  section  of  the  GSvD  will 
be  repeated  on  a  periodic  basis  cr  the  following  times: 

a.  after  the  medical  prognosis  conference  but  before  hosoital  discharge: 

b.  during  the  first  hospital  reodmission  or  first  outpatient  Clinic  visit  occurring  within  a  2  to  6 
month  pi^nod  after  hospital  discharge: 

c.  Curing  the  subsecuenr  hospital  reodmission  or  outparient  ainjc  visit  occurring  withrn  an 
inrefvci  of  10  ro  1^1  mtontns: 

d.  during  a  hospital  readmiss;on  cr  outpatient  clinic  visit  occurring  or  the  eno  of  2  years 
post-injury. 

The  Barthel  Index,  Manual  Muscle  Test,  and  Evaluation  of  Personal  Independence  Socle  will  be 
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utilized  to  assess  subjecf  s  functional  abilities  and  to  correlate  witti  progress  in  vocational  develop- 
ment. These  scales  will  be  administered  during  (a)  and  (b)  as  stated  above. 

3.  Analysis  of  Data  •  The  anatysis  of  data  will  require: 

a.  establishing  reliability  of  trained  raters  in  scoring  the  GSVD; 

b.  correiatior>ai  analysis  to  assess  stability  of  the  components  of  vocational  development 
over  time;  and 

c.  correlational  analysis  of  the  relationship  of  post-impairment  vocational  development  with 
pre-impairment  development  type  and  level  of  injury,  age,  degree  of  personal  Indeperv 
dence  and  other  demographic  variables 

RNDINGS  TO  DATE  Satisfactory  rater  reliability  in  scoring  the  GSVD  has  been  achieved.  Ten  SCI  patients 
were  admitted  into  the  preparatory  phase  of  the  project  which  involved  achieving  rate  reliability 
in  scoring  the  GSVD.  Since  May  1 , 1978,  three  SCI  subjects  have  been  admitted  into  the  project 
for  actual  study.  With  two  otthe  subjects  the  GSVD  interviews  hove  been  administered  prior  to  and 
after  the  medical  prognosis  conference.  The  third  subject  has  had  medical  complications  and 
has  not  yet  achieved  limited  vertical  tolerance. 

As  a  resutt  of  an  analysis  of  recent  statistics  on  the  SCI  population  at  TIRR.  a  decision  has  been 
made  to  expand  the  stud/s  admission  criteria  to  (1 )  include  patients  admitted  to  TIRR  within  90 
days  after  onset  of  injury  and  (2)  include  patlentz  with  incomplete  spinal  cord  lesions.  This  will 
allow  for  a  broader  based  and  more  comprehensive  study,  particularty  in  analyzing  the  vocation- 
al development  of  persons  with  varying  degrees  of  functional  limitations  as  a  result  of  spinal  cord 
trauma  and  in  comparing  the  vocational  development  process  between  those  with  complete 
and  incomplete  spinal  cord  lesion. 

Since  this  modlflcatlon  of  the  study  will  require  more  accurate  assessment  of  functional  residuals 
among  SCI  patients,  the  Barthel  index  scores  will  be  supplemented  by  scores  on  the  Manual 
Muscle  Test  (MMT)  administered  by  the  physical  therapy  staff,  and  by  scores  on  the  Evaluation  of 
Personal  Independence  (EPI)  administered  by  the  occupational  therapy  staff.  The  MMT  and  BP 
scores  will  be  obtained  twice:  prior  to  first  admission  discharge  and  during  the  lost  hospitalization 
before  the  end  of  the  2  year  post  injury  dote. 

APPUCABIUTY:  A  key  tenet  of  vocational  rehabilitation  practice  is  that  the  kinds  of  vocational  sen/ices 
that  are  offered  to  clients  must  be  finefy  tuned  to  the  individual's  readiness  to  fDcrticipate  actively 
in  the  rehabilitation  process.  In  this  study  a  serious  attempt  will  be  mode  to  determine  when 
vocational  intervention  should  take  place  following  SCI  and  to  determine  the  content  of 
vocational  services  which  would  be  nnost  meoningful  to  SCI  clients  at  different  junctures  in  their 
post-injury  vocational  development. 

094  Evaluation  of  the  Effects  of  Spinal  Sf imulotiorr  on  Motor  Performance  In 
Patients  v/ith  Upper  Motor  Neurone  Lesions 

Principal  Irwestlgators:  Mllam  DImttrijevic,  MD,,  DSc. 

P.  Sharkey,  hAJD. 
R.  Campos,  MJD. 
Au  Sheiwood,  PhiD, 

Slotus:  Continuing 

Dates:  Septembef  1978-Oecemb0r  1931 

Co5fc  Annual  $242,987  Projected  Total  $5984300 

RT  Annual  $52,910  RT  %  ot  Annual  Total  22% 

Annual  Report  Reference:  #13,  Page  A-44,  R-181 

OBJECTIVES:  The  objectives  of  this  work  are  (a )  to  determine  rhe  degree  to  which  clinically  non-recogniz- 
ea  but  neurophysiologicallv  detectable,  residual  functioning  con  be  augmented  with  spinal 
stimulation  in  patients  with  upper  motor  neurone  lesions,  thereby  resulting  in  improved  motor 
performance,  (b)  to  cetermine  which  categones  of  patients  with  upper  motor  neurone  lesions 
can  be  expected  to  benefit  from  this  technique,  not  only  M.S.  patients  but  also  those  with  paralysis 
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or  paresis  due  to  spinal  cord  injury  and  F=riedreich's  ataxia,  and  (c)  to  determine  what  neuro- 
physiological  mechanisms  are  responsible  for  modification  of  residual  spinal  cord  functioning 
during  spinal  stimulation  to  produce  these  beneficial  clinical  effects. 

METHODOLOGY: 

1.  Population  Sample:  The  subjects  for  this  study  will  be  those  patients  referred  to  the  program  of 
Restorative  Neurology,  Department  of  Clinical  neurophysiology,  TIRR  for  management  of  prob- 
lems of  spasticity  and  weakness  or  paralysis  associated  with  upper  motor  neurone  disorders  due  to 
multiple  sclerosis,  spinal  cord  injury,  head  Injuries  and  Friedreich's  ataxia.  From  this  group  approxi- 
mately 20  will  be  selected  for  evaluation  of  the  effects  of  spinal  stimulation.  The  selection  will  be 
made  on  the  basis  of  ttie  clinical  criteria  that  (1 )  the  patient  is  suffering  from  a  chronic,  stabilized 
or  slowly  progressing  r^eurological  disorder  with  a  predominant  upper  motomeuron  defect* 
(2)  there  are  no  better  alternative  treatments  available  for  the  patient,  (3)  thotthe  potient  will  be 
able  to  benefit  from  minimization  of  the  motor  defect  in  his/her  activities  of  daily  living. 

Z  Experirri'^ntai  Plan:  This  study  will  be  divided  into  three  phases  After  the  patient  has  been 
clinically  evaluated  and  a  cilnical  determination  made  that  the  patient  is  a  suitable  candidate 
for  stimulation  as  described  above,  the  first  phase  consisting  of  measurement  of  the  neuro- 
physiological  profile  of  the  patient's  dysfunction  will  begin.  This  will  Include  a  kinesiological 
evaluation  of  gait  and  of  the  function  of  the  upper  limbs,  of  any  defects  in  speech,  and  a  neuro- 
physiological  evaluation  of  descending  motor  control  functions  by  testing  segmental  reflexes 
and  neflexes  dependent  on  brain  Influence— postural  reflexes,  long  loop  reflexes  and  volitional 
control — usirjg  a  fDolyelectromyographlc  recording  technique.  In  addition,  measurement  of  the 
status  of  the  sensory  system  will  be  made,  including  somoto-sensory  evoked  potentials.  Each  of 
these  tests  is  conducted  using  nonnnvasive  techniques. 

Following  the  thorough  clinical  examination  and  neurophysiological  measurements,  and 
assuming  that  the  patient  fulfills  the  critena  above,  the  second  phase,  consisting  of  placing  the 
epidural  electrodes  and  monitoring  the  short  term  effects  of  spinal  srimulorion.  will  begin.  Follow- 
ing receipt  of  patient's  informed  consent,  the  electrodes  are  placed  using  Tcuhy  needles  inserted 
into  the  spinal  canal  in  the  epidural  space  above  the  dura,  by  passing  the  electrodes  through  the 
needles.  The  postelectrode  placement  period  testing  will  be  of  the  same  nature  and  similar 
extent  to  that  done  pre-srimulation.  As  is  done  in  routine  clinlcai  use,  the  continuous  stimulorion 
strength,  frequency  and  pulse  duration  will  be  adjusted  at  a  comfortable  level  for  the  patient. 
The  shortest  possible  time  consistent  with  adequate  clinical  and  neurophysiological  evaluation 
of  the  effects  of  stimulation,  typically  three  days,  will  be  used  to  determine  whether  or  not  the 
system  should  be  permanenfly  implanred  in  phase  three.  The  neurophysiological  measurements 
in  this  phase  will  be  a  subset  of  measurements  used  in  phase  one.  selected  according  to  the 
antfcipK3ted  and  obser/ed  effects  of  the  percutaneous  spinal  srimulation. 

If  it  is  determined  that  the  patient  has  received  obvious  clinical  benefits  from  the  stimulation  and 
wishes  to  continue,  a  second  consent  will  be  obtained- from  the  patient  end  the  stimulotion 
system  will  be  implanted  according  to  accepted  surgical  practice  for  such  Implants.  Currently, 
the  permanently  implanted  systems  consist  of  an  implanted  receiver  placed  In  a  pocket  under 
the  skin  on  the  patienf  s  side,  connected  to  the  previously  implanted  electrodes  via  a  sub- 
cutaneous tunnel.  The  electrodes  are  energized  by  placing  a  transmitting  coil  on  the  skin  surface 
above  fhe  receiver,  connected  to  a  batten/  powered  externally  worn  Iransmitter/generaror. 
Future  systems  may  employ  a  "permanent"  totally  implanted  system  with  an  overage  life  of  three 
to  five  years. 

The  surgical  procedure  for  implanting  the  system  is  a  roufine  procedure,  employing  the  standard 
hardware,  done  under  local  anesthesia  which  Is  porticulariy  important  for  the  M.S.  patients.  The 
px3tients  will  again  be  monitored  for  long  term  effects  using  the  same  general  procedures  as 
outlined  in  phase  one.  and  will  be  evaluated  typically  after  three  months,  six  months,  and  every 
six  months  thereafter  unless  some  unusual  results  are  obtained  which  necessita  e  more  frequent 
monitoring. 

Independent  variables  will  include  (1)  placement  of  the  stimularing  electrodes:  (2)  STimulating 
pulse  frequency  and  durarion:  (3)  fixed  protocols  for  performing  the  individual  tesrs. 

The  dependent  variables  will  be  ( 1 )  intensity  of  spinal  cord  stimulation;  (2)  latency  of  onset  of 
major  effects;  (3)  persistence  of  effects:  (4)  carry-over  effects  following  cessation  of  spinal  cord 
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stimulation;  (5)  changes  in  poltem  of  response  to  polvelectromyographic  evaluation,  to  TT-TVR 
test,  and  to  eilcitotion  of  spinal  and  cortical  evoked  potentials;  (6)  changes  in  functional  per- 
formance of  motor  tasks  representotive  of  activities  of  daily  living;  (  7)  changes  in  temperature  of 
the  extremities:  and  (8)  changes  in  the  number  and  seventy  of  handicaps  as  perceived  by  the 
patient. 


=1NDIN<3S  TO  DATE:  During  this  initial  project  year,  significant  progress  has  been  made  toward  meeting  all 
three  objectives.  With  completion  of  remodeling  of  the  laboratory  and  installation  of  o  new 
computer  system,  the  quality  and  quantity  of  measurements  have  increased,  through  the  re- 
sultant improvement  in  facilities,  equipment  and  techniques. 

As  a  consequence,  more  extensive  neurophysiological  evaluotions  can  be  carried  out  on  a 
rourine  basis.  During  this  year  1 9  patients  have  been  selected  for  evaluation  of  the  effects  of  spinal 
cord  stimulation.  Rom  this  group,  10  received  significant  benefits  and  subsequently  elected,  in. 
consultation  witfi  the  clinical  staff,  to  hove  a  system  pemnanentiy  implanted.  Three  were  found  to 
have  insufficient  improvement  to  v^Aarrant  implantation,  and  the  remainder  are  either  still  in. 
evaluation  of  the  effectiveness  of  stimulation  or  waiting  for  system  implantation. 

Through  these  preliminary  studies,  we  have  found  that  spinel  cord  stimulation  will  be  effective  if 
the  potienf  s  long  loop  reflexes  are  preserved.  Two  of  ttie  three  patients  who  did  not  respond  to 
spinal  cord  stimulation  likewise  did  not  show  any  neurophysiological  evidence  of  presen/ed  long 
loop  pathways.  (All  3  not  responding  were  spinal  cord  injury  patients,  the  third  however,  was  a 
lumbar  injur/,  the  first  such  studied  in  our  laboratory.)  The  stimulation  studies  were  carried  out  in 
these  two  patients  in  spite  of  the  lack  of  evidence  of  long  loop  pathways,  since  the  reftex  tesring 
we  use  is  not  exhaustive,  and  it  has  not  yet  been  shown  that  pathways  which  are  so  evaluated  ore 
identical  to  those  involved  in  producing  the  beneficial  effects  of  spinoi  cord  stimulation. 

In  the  work  to  date,  wo  hove  divided  the  evaiuotion  of  the  effects  of  spinal  cord  stimularion  into 
a  consideration  of  the  immediate  effects  end  the  long-term  changes  with  chronic  stimulation. 
Immediate  effects  include:  Sensor/  inputs  consistently  distinguishable  in  frequency  end  m 
amplitude,  and  the  facilitory  effect  on  segmental  stretch  reflexes  when  applied  in  the  correct  time 
relationship.  Evaluation  of  chronic  stimulation  effects  revealed  no  profound  changes  in  the 
character  of  evoked  potentials  or  of  segmental  reflexes,  but  did  show  a  mari<ed  decrease  in  the 
electromyographic  features  of  spasticity  and  some  evidence  of  increosed  suprasegmental 
control. 

The  clinical  findings  to  dote  suggest  that  spinal  cord  stimulation  is  effective  in  controlling  spasticity 
of  brain  stem  origin,  and  that  it  can  beneficially  modify  action  temor  and  ataxia.  The  effects  of 
the  stimulation  can  in  some  cases  extend  restrally  as  well  as  caudally,  resulting  in  improved 
speech  production,  and  improved  eye  coordination  and  control  as  weil. 

Wori<  on  a  model  of  the  effects  of  spinal  cord  stimulation  is  continuing.  At  the  present  time,  the 
working  hypothesis  is  that  the  stimulation  effects  are  indirect,  primarily  mediated  via  the  dorsal 
columns  and  subsequent  augmentation  of  suprasegmental  function,  resulting  in  at  leosr  porrtal 
restoration  of  brain  influence  on  segmental  reflexes. 


APPUCABIUTV:  it  is  anticipated  that  there  will  be  tv/o  primary  types  of  benericial  eifeots  of  soinal  stimu- 
lotion  on  the  parients.  The  first  efl'ect.  which  is  now  well  documented  forthe  M.S.  patients,  and  has 
been  observed  in  other  patients  as  welL  is  the  generalized  improvement  in  volitional  control  of 
movement  due  to  the  facilitation  provided  by  the  constant  srimulotion.  This  effect  has  some  carry- 
over, in  that  the  patienrs  motor  performance  does  not  return  to  the  prestimulotion  state  for  several 
hours  to  several  days  when  the  stimulation  has  been  turned  off  after  several  weeks  of  stimulation. 
The  second  effect,  which  has  been  observed  In  several  patients,  including  spinal  cord  and  head 
injury,  is  fhe  reduction  of  abnormal  movements  or  spasms  which  in  turn,  permits  fuller  usage  of 
residual  motor  performance  of  the  patients.  The  use  of  this  stimulation  has  been  demonstratea 
to  improve  the  quality  of  life  of  some  patienrs  with  disease  or  injury  of  the  central  nervous  system. 
The  improvements  in  motor  function  lessen  their  depenaence  on  others  for  care  end  thus  reduce 
fhe  COST  of  coring  for  them.  Some  can  ce  expected  to  become  mdepencenr  end  aoie  to  return 
to  wort<. 
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095  Demonstrcatlon  and  Evaluation  of  a  Model  Surveillance  System  for 
Neurologically  Active  Drugs  Used  in  Spinal  Cord  Injured  Patients 

Principal  Investigators:  L^.  Halstoad,  MJD. 

Jacqueline  Claus-Walker,  PhD. 

Status:  Continuing 

Dotes:  October  i978-Ociober  -1981 

Cost:  Annual  $38^2  Projected  Total  $97,000 

HT  Annual  $28^97  RT  %  ot  Annual  Total  75% 

Annual  Report  Reference:  ^18,  Page  Ar60,  R-i82 

OBJECnVHS: 

1.  Develop  tho  component  parts  of  a  model  surveillance  system  for  neurologically  active  drugs 
commonly  used  in  spinal  cord  injured  patients. 

Z  Implement  the  model  surveillance  system  at  TlRR's  Regional  Spinal  Injury  Center. 

3.  Evoluate  the  impact  of  the  model  sun/eillcnce  system  on  heoith  care  providers  and  consumers, 

4.  Facilitate  impiementation  and  evaluation  of  the  model  surveillance  system  at  other  spinat  cord 
injury  centers. 

IVtETHODOLOGY:  Components  of  ttie  Model  Surveillance  System.  Four  major  components  to  the  model 
supyeillance  system  for  neurologically  active  drugs  must  be  developed.  The  first  component  Is  a 
special  drug  code  which  can  be  applied  to  neurologically  active  drugs.  A  prototype  cf  the  code 
that  has  already  been  proposed  by  the  principal  investigator  is  callea  the  TIRR  Drug  Code.  Drugs 
ere  coded  based  on  two  conslderotions:  (1)  a  drug's  primary  (intended)  ond  secondary 
(unintended)  effects,  and  (2)  the  final  neuro-5tTUcture<s)  by  that  drug. 

A  second  component  of  the  mcdel  surveillance  system  will  be  a  handcook  tentatively  entitled, 
"Neuroactive  Drugs  and  Spinal  Cord  Injury:  A  Guide  for  using  Neurologically  Active  Medications 
in  Spinel  Cord  Patients,"  This  will  contain  a  description  of  how  the  code  was  developed  and  how 
it  can  be  applied  to  individual  drugs.  There  will  be  a  number  of  composite  tobies  and  lists  that 
summarize  the  following  informatton:  (1)  the  active  ingredients,  their  physiological  effects  and 
the  TIRR  Drug  Code  for  54  commonly  prescribed  agents;  (2)  a  list  of  the  most  common  clinical 
problems  for  which  these  54  drugs  are  prescribed,  with  special  precautions,  cost  information,  and 
specification  of  drugs  of  first  and  second  choice  for  each  clinical  problem;  and  (3)  an  index  that 
provides  a  comprehensive  'interaction  reference"  for  each  of  the  54  drugs  with  respect  to  ail  of 
the  other  neurologically  active  drugs  using  the  interaction  classification  adopted  by  Hansten 
(1975). 

A  third  component  of  the  model  surveillance  system  will  be  the  reduction  and  reproduction  of  the 
TIRR  Drug  Code  on  pocket-size  laminated  cards  with  appropriate  coior  coding  to  indicate  in- 
hibition or  STimuioTion  of  various  receptor  sites.  The  back  of  the  card  will  ccnrain  a  listing  of  the 
54  most  commonly  used  neurologically  active  drugs  at  the  Institute  and  their  TIRR  Drug  Cedes 
(Halstead,  Clcus-Walker.  and  Hma,  1978). 

The  fourth  component  will  be  a  drug  profile  sheer  which  will  be  placed  at  the  rront  of  each  pa- 
tienrs  medical  chart.  This  form  will  list  all  medications  that  the  pctienr  is  currently  taking  end  a 
column  will  be  provrded  where  the  drug  code  can  be  entered  for  neurologically  active  drugs.  This 
sheer  will  be  kept  current  every  10  days  by  the  pharmacy  stoff  ana  is  intended  to  serve  cs  a 
reminder  of  all  those  meoicotions  which  have  been  prescribed  and  might  produce  adverse 
effects. 

Dissemination:  After  the  TIRR  Drug  Code  is  finalized,  a  preliminary  draft  of  the  hancbcok  on 
"Neuroactive  Drugs  in  Spinal  Cord  Injury"  will  be  written  by  the  co-investigorors  and  reviewed  by 
pharmacologists  and  paraplegisTs  ot  the  TIRR  Regional  Scmci  Cera  Center.  Bcyicr  College  of 
Medicine  and  other  regional  spinal  cord  centers.  When  a  version  suiraote  for  clinicci  use  is  ccnn- 
cieted.  the  hancbcok  will  be  pnnted  and  made  cvcilacle  fcr  evciuarion  to  nurses.  ohysic:ans. 
and  pharmacisTs  at  TIRR,  Later  a  revised  version  will  also  be  made  cvailaoie  for  evaluation  by 
patients  and  their  families. 
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RNDINGS  TO  DATE  Considerable  progress  has  been  made  over  the  post  year  in  achieving  this  projecf  s 
first  objective,  namely  the  development  of  four  component  parts  of  a  model  surveillance  system 
for  neurologically  active  drugs  used  in  spinal  cord  injured  patients  The  first  component  in  the 
proposed  system  is  a  drug  code  specifically  designed  for  clinical  use  with  neurologically  active 
medications-  In  response  to  a  number  of  suggestions  and  comments  ft-om  medical  students, 
residents  and  attending  physicians  at  TIRR  and  other  centers,  the  TIRR  Drug  Code  described  in  last 
year's  report  was  revised  to  make  it  easier  to  read  and  use.  The  new  revised  code  retains  the  same 
coding  ruies  as  before. 

The  second  component  of  the  model  surveillance  system  is  a  pocket  sized,  laminated  card  which 
shows  the  TIRR  Drug  Code  on  one  side  and.  on  ttie  other  side,  a  list  of  54  most  commonly  used 
neurologically  active  drugs  prescribed  at  the  Institute  with  their  codes  Several  dozen  of  these 
cards  were  produced  and  distributed  to  heolth  care  professionals  at  TIRR  and  those  crttenaing 
presentations  descnbing  file  Drug  Code  at  several  professional  meetings 

Rnally.  the  fourth  component  of  the  proposed  system  was  intended  to  be  a  mechanism  for  the 
clinical  applkMtlon  of  the  drug  code  in  hospitalized  patients  Ideally,  such  a  mechanism  would 
help  file  clinical  staff  identify  drugs  with  neuro-active  components,  provide  a  list  of  their  codes 
and  alert  them  to  possible  adverse  interactions  A  drug  profile  sheet  was  suggested  in  the  project 
proposal  lost  yeor  as  one  mechanism  for  accomplishing  these  objectives  Such  a  sheet  was 
developed  and  tested  on  a  pilot  basis  on  one  of  the  nursing  stations  at  TIRR  for  three  months 
during  the  past  year. 

APPLICABILITY:  The  modei  surveillance  system  is  intended  to  provide  c  systematic  approach  to  help 
organize  and  rationalize  a  large  amount  of  information  concerning  neurologically  active  drugs 
used  in  the  management  of  spinal  cord  injured  patients  In  the  course  of  the  rehabilitation  pro- 
gram, spinal  cord  injured  patients  are  ft'equently  treated  with  multiple  medications  at  the  same 
time.  Even  for  a  knowledgeable  and  conscientious  physician,  nurse,  pharmacist  or  patient 
storing,  organizing  and  analyzing  the  various  combinations  and  ways  these  drugs  might  Interact 
adversely  is  a  mammoth  task,  and  in  many  instances  fcr  practical  purposes,  an  impossible  one. 
Tho  problem  of  adverse  drug  interactions  is  a  major  one  in  the  treatment  of  many  condifions  It 
is  compounded  in  spinal  cord  injured  persons  for  several  reasons  there  is  severe  impairment  of 
normal  nervous  system  mechanisms;  a  large  number  of  drugs,  many  of  which  have  a  neuro-octive 
component  are  frequently  taken  at  one  time  to  manage  a  multiplicity  of  organ  system  ays- 
functions;  and  medications  are  prescribed  simultaneously  and  sometimes  unknowingly  by  more 
than  one  physician.  Rnaily,  it  is  clear  for  many  medicotlons,  and  especially  newer  ones,  that  there 
is  a  large  knowledge  gap  regarding  their  effects  in  spinal  cord  injured  persons 


096  1979  Survey  of  Disability  in  Houston,  Texas 

Principal  lnves«gators:  J*  Alexander,  PhD. 

MJ.  Fuhrer,  PhD. 
CD.  Rossi,  M^. 

Stains:  New 

Dcrtes:  September  i979-Septembef  i98i 

Cost:  Annual  $62,384  Projected  Totat  $97,000 

RT  Annual  $5-1 .354  RT  %  of  Annual  Total  82% 

Annual  Report  Reference:  ^18,  Pago  A-143,  R-183 

OBJECTIVES:  This  study  focuses  principally  upon  three  aspects  of  disability  associaTed  with  severe  physical 
impoimnents  These  aspects  are: 

1.  vocational  peffomnar\ce. 

2.  community  partlcipotion.  and 

3.  self-care. 

The  specific  objectives  of  the  study  ore: 

1 .  To  determine  the  prevalence  and  demographic  characteristics  of  these  aspects  of  disability  in  a 
major  U.S.  population  center,  Houston.  Texas; 
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2-  to  compare  crilically  the  resulting  prevalence  estimates  with  those  from  comparable  studies 
performed  at  a  community,  state,  or  national  level; 

3.  to  establish  the  coincidence  of  these  aspects  of  disability; 

4.  to  describe  the  correlates  of  each  aspect  of  disability  in  terms  such  as  the  associated  physical 
impairments,  types  end  degrees  of  functional  limitations,  expressed  needs  for  services,  use  of 
assistive  devices,  transportation  problems,  amount  and  sources  of  income,  living  conditions,  etc.; 

5.  to  prepare  recommendations  for  improving  the  methodology  of  survey  studies  of  disability. 

METHODOLOGY:  The  principal  survey  technique  was  that  of  random  digit  dialing  in  which  the  sampling 
units  were  individual  private  residences.  Approximately  16.CX30  households  were  contacted  by 
phone  of  which  13.CXXD  provided  data.  Based  upon  an  average  of  3.09  residents  per  dwelling  in 
the  Houston  area,  it  was  expected  that  approximateiy  40.000  respondents  would  be  included  in 
the  sample. 

Part  I  of  the  interview,  the  screen,  was  targeted  upon  each  and  every  individual  in  the  residence. 
With  one  exception.  Part  li  of  the  interview  was  administered  only  to  individuals  who  were 
Identified  In  Part  I  as  hovlrig  a  retatlvety  long-term  severe  functional  limitation  or  a  medical 
corTdftton  associated  with  such  limitations.  The  exception  is  that  Part  II  was  olso  administered  to 
200  individuois  wtVD  did  not  meet  criteria  for  interviewing.  Essentially,  these  individuals  represent 
an  able-bodied  comparison  group. 

The  proposed  analyses  were  designed  to  blend  a  substantive,  question-probing  approach  with 
one  that  Is  exploratory  and  opervended.  The  major  analytic  thrusts  are  in  three  areas.  Rrst.  four 
indices  of  disability  have  been  created  from  specific  items  in  the  questionnaires.  These  serve  as 
key  references  in  organizing  the  data.  Second,  using  both  the  disability  indices  and  traditional 
categorical  approaches,  a  variety  of  prevalence  questions  are  posed.  Third,  a  variety  of  questions 
dealing  with  relationship  issues  both  among  the  disability  indices  and  between  the  indices  and 
other  data  are  being  examined, 

RNOINGS  TO  DATE  Data  preparation  began  with  receipt  of  a  raw  data  tape  from  Teiesurveys  of  Texas,  the 
firm  that  conducted  the  survey.  The  tape  contained  coded  respxonses  to  the  sun/ey  questionnaire 
for  a  random  so,  .iple  of  30.000  non-institutionalized  Houston  residents,  Rom  this  sample,  a  target 
group  of  900  (2.95%)  severely  handicapped  persons  was  identified,  cs  was  a  comparison  group  of 
200  non-handicapped  persons.  A  total  of 639  data  items  was  available  per  case,  providing  a  total 
data  base  of  702,900  items.  Plans  were  made  for  conducting  statisricct  analyses  on  a  CDC  1 70 
Cyber  computer  system  with  version  8.0  of  The  Statistical  Package  for  ttie  Social  Sciences  (SPSS). 

'n  the  second  phase  that  required  approximately  a  three-month  period,  synthetic  variables 
(indices)  were  constructed  from  original  data  items.  These  indices  represent  composite  scores 
that  were  normalized  and  scaled  for  analysis.  They  fall  into  5  major  groups  dealing  with: 

1.  functional  limitations. 

2.  activities  of  daily  living. 

3.  psychological  functioning, 

4.  vocational  status*  and 

5.  community  participation. 

The  third  phose  of  the  analytic  effort  centered  upon  the  Ccmmunity  Part-iciparion  Index 
represenring  acttvities  such  as  shopping,  visiting  friends,  voting,  ere.  In  process  are  a  series  of 
multiple  regression  anob/ses  within  the  handicapped  target  group  which  have  the  Ccmmunity 
Participation  Index  as  the  key  dependent  variable.  Subsequent  regression  analyses  will  focus 
upon  the  other  indices  cs  principal  dependent  variables. 

AFFUCABIUry:  Consistent  with  the  recent  amendments  of  the  Rehabilitoticn  Act  of  1 973  end  with  congress- 
ional mandates  to  the  NIHR.  this  srudy's  fccus  extends  bevond  traditional  concerns  with  the 
vocational  ascects  of  disability  to  include  other  significant  role  performances  excecred  of 
physically  impaired  individuals  in  a  socict  environment  As  such,  this  study  will  contnbute  to  the 
aggregate  of  data  neeoed  to  provide  credible  estimates  of  the  national  prevalence  of  these 
aspects  of  disability.  Those  estimates  must  inevitably  be  of  interest  to  advocores  of  newiy 
proposed  rehabilitation  programs  as  well  as  to  administrators  seeking  to  justify  current  programs. 
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In  ttne  benefit-cost  approach  to  program  evaluation,  for  example.  Hne  individual  recipient  of 
benefits  is  frequentty  the  unit  of  anah/sis  Thus,  the  estimated  total  number  of  recipients  becomes  a 
key  datum.  Similar  prevalence  estimates  are  no  less  important  in  evaluating  competing 
rehabilitation  research  proposals  since  the  **size  of  the  problem"  (the  number  of  individuals 
manifesting  the  probiam  to  be  researched)  is  typically  a  mofTter  of  concern. 

Survey  studies  typically  are  one  of  tvs/o  types:  1 )  large  scale  studies  like  those  of  the  U.S.  Census 
Bureau  in  which  a  limited  amount  of  information  is  obtained  from  a  sizable,  statistically 
representative  sample  of  the  national  population,  and  2)  small-scale  studies  in  which  relatively 
accessible  samples  are  probed  in  detail  to  yield  comoarativelv  in-deoth  information.  The  small- 
scale  studies  often  deal  vith  a  single  categorical  group  defined  in  terms  of  specific 
impairment,  e.g.,  sptrwal-cord  injury,  partially  sighted,  heart  disease,  etc.  Typically,  the  data  are 
acquired  from  service  recipients  associated  with  a  specific  program  rather  than  from  a 
stotisticaJly  volld  sample  drawn  from  a  designated  population.  Collating  the  results  of  such 
studies  in  order  to  make  comparative  analyses  across  categorical  groups  is  an  Augean  task 
because  of  the  use  of  idiosyncratic  termirxjiogy,  rxDncomporable  measures  and  statistical  • 
arxatyses.  etc.  The  present  study  is  characterized  on  the  one  hand  by  statistically  valid  sampling 
techniques  and  on  the  other  hand  by  acquisition  of  relatively  finegrained  comparative  data  on 
a  variety  of  impairment  groups. 


097  Valldcatlon  of  the  Criteria  for  a  Form  of  Better  Functioning  Architecture  for 
All  People,  Including  Those  with  Severe  Functional  Limitations 


1 .  Attempt  to  validate  the  design  criteria  for  a  form  of  better  functioning  architecture  (Wanmington, 
1977)  by  comparing  the  performance  of  several  different  groups  of  impaired  persons  with  that  of 
encumbered  able-bodied  persons  in  two  different  architectural  environments:  (a)  one 
constructed  according  to  the  traditional  design  criteria,  and  (b)  one  conforming  to  the  crr'^eria  of 
better  furv::tioning  architecture. 

2.  Utilize  the  performance  data  obtained  in  both  environments  as  a  basis  for  refining  and  modifying 
as  necessary  the  criteria  for  better  functioning  architecture. 

3.  Based  on  the  set  of  refined  architectural  design  criteria,  undertake  an  educational  program  to 
influence  (a)  future  programming,  designing  and  documentation  of  architectural  projects  as 
well  as  (b)  future  design  and  production  of  components,  e.g.,  door  hardware. 

METHODOLOGY:  A  minimum  of  1 5  able-bodied  subiects  in  each  of  six  age  groups:  5-7. 12-17.1 8-35. 36-55, 
56-65  and  66^  are  being  studied.  A  seventh  age  group.  8-1 1  years  old.  will  have  a  minimum  of  30 
subjects  because  of  the  importance  of  this  age  range  in  the  formulation  of  the  study.  A  minimum 
of  15  quadriplegics  and  15  paraplegics  are  also  being  studied.  To  control  variability  attributable 
to  age  per  se.  these  subjects  ail  will  be  in  the  range  of  13-55  years  of  age. 

Two  architectural  units  will  be  constnjcted  in  the  Texas  A&M  University  Reseorch  Annex.  The 
traditional  module,  approximately  15  x  9  feet  (4.5  x  2.7  m)  in  size  will  be  constructed  using 
traditional  design  techniques,  A  second  module  designed  according  to  theproposea  cntena  will 
be  5  x3  m  and  will  contain  features  considered  necessary  to  improve  accessibility  and  usability  for 
impaired  or  for  physically  encumbered  able-bodied  people. 

The  participants  will  be  asked  to  perform  simple  tasks  daily  enacted  in  most  households  in  eoch  of 
the  two  modules.  The  type,  order,  and  number  of  tasks  to  be  tested  are  the  sam.e  in  each  module. 

The  tasks  are  opDen  and  shut  door(s).  turn  on  a  faucet.  n\\ a  gloss  and  turn  off  a  faucet,  select  a  box 
from  an  array  of  shelving(  s).  turn  on  and  later  turn  off  a  light  switch,  and  remove  on  electric  plug 
from  o  socket. 


Principal  Investlgotor 


Status: 
Dotes: 
Cost: 


Annual  Report  RefererH^: 

OBJECTIVES: 


R^.  Woimlngton,  DJEX)- 
New 

October  1979-Octobef  ^982 

Annual  $52,538 
RT  Annual  $39,921 

#18,  Page  A-128,  R-184 


Projected  Total  $150,000 
RT  %  of  Annual  Total  76% 
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After  a  familiarization  pass  through  each  module,  the  subject  will  be  required  to  make  two 
additional  passes  through  each  module.  The  order  will  be  counterbalanced  within  each  group. 
For  able-bodied  participants,  the  additional  passes  will  be  ( 1 )  unencumbered  while  performing 
the  tasks  and  (2)  encumbered  while  p#=»-forming  tt-ie  tasks  During  the  later  pass,  both  hands  will 
be  encumbered  in  ways  that  are  representative  of  everyday  occurrences. 

A  principal  measure  end  dependent  variable  will  be  the  time  (in  seconds)  to  pass  through  the 
module  (i.e.,  enter,  perform  each  task  and  exit).  In  addition,  the  perfomncnce  of  each  task  will 
yiekj  a  variety  of  both  primary  and  supportive  data. 

RNOINGS  TO  DATE  A  minimum  of  28  persons  were  tested  in  each  of  the  specified  group?  The  data 
coHected  was  organized  into  the  following  groups  (1)  obsen/ers'  ratings  of  the  porticipants 
performing  in  the  modules:  (2)  the  overall  time  for  a  pass  and  the  times  for  critical  tasks;  (3)  the 
opinion  of  the  participant  of  each  of  the  modules:  and  (4)  background  information  of  each 
participant. 

An  outline  is  being  developed  with  Mr.  Don  Rossi,  RT-4'$  statistician,  to  organize  the  data  prior  to 
analysis. 

APPUCABlinY:  The  **after«ioughr'  character  of  today's  architecture  intended  to  meet  the  needs  of 
fUfx:ttonally  limited  persons  is  likely  to  continue.  This  Is  owing  to  the  implicit  notion  that  these 
persons  ore  categorically  distinct  from  the  population  at  large.  Significant  re-orientatfon  will  occur 
offer  (t  Is  recognized  that  able-bodied  people  also  encounter  conditions  dictating  that  they 
functk^n  sub-optlmally.  Such  coriditions  occur  with  pregnancy,  walking  while  holding  a  child's 
hand,  carrying  packages  or  a  briefcase,  etc  The  overriding  need  is  for  design  and  construction 
performance  standards  ttrat  will  encompass  these  wide  variations  of  human  capabilities  as  well 
as  variations  associated  with  (severe)  physical  impairments. 

The  conviction  underlying  this  research  program  is  that  a  uniform  approach  to  building  design  is 
required  that  facilitates  the  performance  of  functfonalJy  limited  people-inciuding  able-bodied 
but  encumbered,  physically  impoired,  as  well  as  relatively  young  and  old.  Drawing  upon  criteria 
synthesized  from  research  in  the  fields  of  architecture,  human  factors,  psychology,  sociology,  and 
rehabiiltation  medicine,  appropriate  design  propositions  have  been  developed  and  readied  for 
evaluation.  If  validated,  they  con  be  used  to  guide  development  of  a  building  system  that  will 
permit  people  with  a  wide  rar^ge  of  physical  abilities  to  hove  access  to  end  use  of  buildings  and 
their  environs.  F=urthef.  It  will  be  possible  to  perform  these  activities  with  convenience, 
independence,  safety,  and  confidence. 

098  The  Role  of  Respiratory  Muscle  Fatigue  in  Neuromuscuiar  Disease 

Principal  Investigator  DX.  Seilhaimer,  MJD, 

Status:  New 

Dates:  October  1979-Septembef  1982 

Cost:  Annual  $143,987  Projected  Tefal  $300,000 

HT  Annual  $i06410  RT  %  o*  Annual  Total  74% 

Annuo!  Report  Reference:  ^18,  Pago  A-69,  R-i85 

OBJECTIVES: 

1.  To  compare  nnettiods  of  power  spectrum  analysis  of  ttie  diaphrcgramotic  electromycgrapt^  as 
indicators  of  respiratory  muscle  fatigue  (RMF). 

2.  To  deveiop  a  practical  (nonnnvasive.  cn-Hne)  technique  for  thie  clinicai  and  experimental 
detection  of  RMF. 

3.  To  assess  ttia  role  of  RMF  in  respiratory  failure  in  patients  witti  neuromuscular  disease. 

4.  To  use  the  tecnnicue  to  stUdy: 

A  weaning  patients  with  neuromuscular  clSGOse  from  IPF^/. 

B.  factors  which  increase  the  endurance  of  the  respiratory  muscles  in  patients  with 
neuromuscular  disease. 
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METHOCXSLOGY:  In  the  initial  project  of  ttiis  program,  a  comparative  assessment  will  be  made  of  the 
High/Low  ration  of  Gross  et  al.  ( 1979 )  as  modified  by  Mullef  et  al.  ( 1979).  ttie  centroid  frequency  of 
Sct^.weitzer  et  al.  ( 1 979)  and  an  automated  method  of  EMG  analysis  ("ANOPS"  method)  currently 
being  used  in  our  Institute. 


The  second  project  of  this  program  is  the  design,  fabrication,  testing,  and  refinement  of  an 
instrument  which  can  provide  non-invasive  bedside  monitoring  for  RMP.  Detailed  scecificotions 
for  it  will  include  ( 1 )  band  widths  of  interest.  (2)  methods  of  analysis.  (3)  method  of  gating  ECG, 
(4)  use  of  a  single  or  multifrie  breath  analysis,  (5)  the  need  not  to  interfere  with  access  to  the 
patient  (the  instrument  must  be  reasonably  remote  from  the  patient),  (6)  portability  and  a  size 
smioll  enough  to  fit  into  space  available  around  the  patient  in  the  ICU.  (7)  applicable  hospital 
safely  requirements  for  electronic  devices.  (3)  provision  for  simultaneous  recording  of  the  Edi 
spectral  analysis,  and  (9)  cost. 


The  third  project  of  this  program  wiil  use  the  instrument  developed  for  on-iine  bedside  monitonng 
of  Edi  for  spectral  changes  indicative  of  RMF.  Studies  will  be  performed  on  patients  hospitalized  at 
The  Institute  fb«-  l^ehabilitotion  and  Research  (TIRR)  for  care  of  neuromuscular  diseases. 


This  study  wiil  ( 1 )  assess  the  role  of  RMF  in  patients  on  IPFV,  (2)  determine  any  differences  in  the 
fc^gability  of  the  respirotoiy  muscles  of  patients  loeing  weaned  with  IMB  as  opposed  to  ISV .  and 
(3)  assess  the  RMF  instrument  as  an  indicator  for  the  speed  of  weaning. 


RNDINGS  TO  DATE:  The  methods  of  Edi  collection  and  spectral  display  for  analysis  are  operational  in  the 
neurophysiology  lab.  RMF  can  be  induced  in  normal  subjects  and  SCI  patients  by  inspiratory 
resistive  loads  which  were  designed  by  Dr.  Seitheimer  and  fabricated  by  the  Rehabilitation 
Engineering  Center.  RMF  has  been  induced  in  subjects  by  inspiratory  resistive  loading  while  Edi 
was  recorded. 


Edi  from  quiet  breathing  was  subsequentty  analyzed  and  the  spectrum  obtained  resembled  that 
reported  by  Schweitzer,  et  al.  Qualitative  analysis  of  the  power  density  spectrum  obtained  from 
breaths  near  the  point  of  exhaustion  as  compared  to  breaths  during  the  initial  quiet,  non-loaded 
ventilation  revealed  both  a  generalized  increase  in  power  and  on  increase  in  the  low  frequency 
components  during  fatigue. 


APPUCABIUTV-  Pulmonary  complications  oie  a  leading  cause  of  mortoidily  and  mortality  in  neuromuscular 
disease.  They  prolong  hospitalization,  prevent  or  interrupt  rehobiiitction.  decrease  vocational 
opportunities  increase  dependency,  and  increase  the  cost  of  hospital  and  home  core. 
Respiratory  muscle  fatigue  (RMF)  Is  thought  to  be  a  major  cause  of  pulmonary  complications  in 
these  diseases.  By  obtaining  objective  evidence  of  RMF  and  its  role  in  producing  pulmonary 
complications  (especially  the  need  for  intermittent  positive  pressure  ventitotion),  strategies  may 
be  developed  for  preventing  fatigue  and  thus  minimizing  complications. 
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More  effective  control  of  pulmonary  complications  mokes  it  possible  to  remove  the  patient  from 
fhe  intensive  core  unit  into  a  rehabilitation  setting.  Even  in  centers  like  ours  where  on  aggressive 
rehabilitation  program  is  pursued  while  the  patient  is  on  IFPV  In  the  Intensive  core  unit,  the 
renobilitotion  process  is  facilitated  by  the  discontinuation  of  mechanical  ventilation.  Weaning 
the  patient  from  IPPV  usually  allows  removal  of  the  tracheostomy  tuPe  whicn  is  necessaiy  for 
ventilation.  Removal  promotes  speech,  decreases  the  amount  of  costty  nursing  care  that  is 
required,  and  forestalls  complications  such  as  pneumonia  which  delay  rehabilitation. 

,       i  Sj 


Emory  University  (RT-6) 
Medical  Rehabilitation  Research  and  Training  Center 

CORE  AREAS 

Medical 

The  etiology,  natural  history  and  the  effects  of  various  approaches  fo  management 

of  neuromuscular  skeletal  disorders. 

Psychosocial 

The  effects  of  societal  influences  on  neuromuscular  skeletal  disorders  and  the 
modification  of  these  influences  to  reduce  disability. 

Vocational  Rehabilitation 

Those  factors  which  influence  vocational  achievement  and  miodify  those  factors  to 

increase  productivity. 
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J.  Robin  deAndrade,  M.D..  Director 
Emory  University  Medical 
Rehabilitation  Research  and  Training  Center 
1431  Clifton  Road 
Atlanta.  Georgia  30322 

CONTINUING  ACCESSION  NO. 

Training  improved  Control  of  Spastic  and  Paretic  Muscles  with 

Computer-Controlled  Feedback  (DeBacher,  G.,  Ph.D.)  099 

Vasomotor  Response  Training  in  the  Arthritic  Patient  (DeBacher.  G.  Ph.D.)  100 

Use  of  Feedback  Goniometers  for  Hand  Rehabilitation  (DeBacher  G..  Ph.D.)   101 


NEW 

Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and 

Anxiety  in  CVA  Patients  (Fair  P.L)   102 

Biofeedback  Rehabilitation  of  the  Incomplete  Spinet  Cord 

Patient  (Wolf.  S.L.  Ph.D.)  103 

Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback 

in  Stroke  Patients  (Wolt  S.L.  Ph.D.)  104 

Evaluation  end  Restoration  of  Function  in  the  Hemiparetic  Upper 
Extremitv  of  the  Hemiplegic  through  EMG  Feedbock  within 

the  Patterns  of  Movement  (Gonnella.  C.  Ph.D.)  "105 

Deve^opment  of  a  Systematic  Approach  to  the  Selection  and 
Vocational  Rehabilitation  of  the  Severely  Disabled 

(Decker  R..  MAl)  106 

Clinical  Effectiveness  of  Patient-Self-instruction  in  Physical 

Rehabilitation  Skills  and  Implications  for  Delivery  Systems 

(Gonnella.  C,  Ph.D.)  107 

Methods  Time  Measurement  In  Establishing  Standards  of  Performance 

in  Physical  Rehabilitation  (Gonnella.  C.  Ph.D.)  '108 

Muscle  Re-€ducation  for  Chronic  Low  Back  Pain  Patients— An 

Electromyographic  Biofeedback  Study  (Wolf.  S.L.  Ph.D.)  109 

PROPOSED 

Touch-Tone  Communications  System  for  the  Deaf 
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099  Training  Improved  Control  of  Spastic  and  Paretic  Muscles  with 
Computer-Controlled  Feedback 


Principal  Inv©jri1gaton 

Status: 

Dates: 

Cost: 

Annuo!  Report  Reference: 


Gory  Defiactier,  Pt\JD. 

Continuing 

August  1974-July  1980 

Annual  $21^1 
HT  Annual  $21  Mi 

^iS,  Page  20.  R-52 


Projected  Total  $210,781 
RT  %  of  Annual  Total  100% 


OBJECTIVES: 

1.  To  document  in  detail  the  EMG  changes  which  occur  during  EMG  feedback  training  to  correct 
spasticity  and  paresis. 

2  From  such  detail,  to  learn  more  about  the  nature  of  the  learning  process*  espec.olly  the  extent  of 
generalization  from  trained  to  untrained  muscles,  the  strategies  potients  use  to  inhibit  sposticity, 
and  generalization  of  controj  from  one  limb  position  to  another. 

3,  To  use  this  information  to  make  decisions  about  how  to  improve  application  of  EMG  feedback  In 
clinical  settings. 


METHODOLOGY:  The  project  is  based  technoiogicoliy  on  an  on-line  computer  which  controls  training 
and  data  acquisition,  and  conceptually  on  a  training  task  hierarchy.  Subjects  are  first  trained  to 
relax  spastic  muscles  in  the  resting  state,  if  necessary.  The  more  challenging  tasks  are  introduced, 
including  passive  stretching  of  the  muscle  being  trained,  or  voluntor/  contraction  of  its  antagonist. 
EMG  from  up  to  four  muscles  is  integrated  every  1/10  second,  digitized,  and  stored  on  disc 
memor/  for  analysis.  The  computer  generates  auditor/  and  visual  EMG  feedbock  displays  and 
updates  performance  criteria  based  on  the  subject's  progress  in  relaxation  and  control. 


RNDINGS  TO  DATE:  Ten  subjects  with  spasticity  and  paresis  have  been  trained  on  a  variety  of  tasks.  Eight 
received  training  to  inhibit  spasticity  in  elbow  or  wrist  flexors  during  passive  stretch  at  gradually 
increosing  rates,  Resuits  for  five  were  equivocal  and  not  cleoriy  indicative  of  leoming.  Three 
subjects  lecmed  to  inhibit  spasticity  in  the  spastic  elbow  flexor  from  whicn  feedback  was  denved. 
but  showed  incomplete  generalization  to  the  untrained  spastic  elbow  flexors.  This  may  imply  that 
spastic  synergists  should  be  trained  in  groups  rather  than  individualfy  dunng  clinical  acpfication 
of  EMG  feedback. 


Four  subjects  were  trained  to  better  activate  and  control  a  paretic  extensor  muscle  while 
inhibiting  co-contraction  of  spastic  antagonists.  Two  succeeded  end  showed  obvious 
improvements  in  extensor  strength.  A  third  subject's  performance  was  improved  on  presentation 
of  EMG  feedback,  but  improvement  in  conttol  of  wrist  flexors  and  extensors  was  minor,  probably 
because  of  flows  in  the  training  paradigm.  Slow  progress  for  the  fourth  subject,  and  lack  of 
sensitivity  to  presence  or  absence  of  feedback,  suggest  that  observed  improvements  were 
primarily  due  to  systematic  practice. 


APPLICABILITY;  EMG  feedback  Iraining  is  a  new  modality  wnich  is  particularly  useful  with  paretic  and 
spastic  m^uscies  which  are  unresponsive  to  conventional  neuromuscular  re-education  pro- 
cedures. By  itself,  it  is  only  a  muscle  training  procedure,  but  training  better  control  of  individual 
muscles  is  sometimes  cn  Imporfant  pre-requisite  to  successful  appiication  of  movement  ttaining 
procedures  which  produce  functional  gains. 
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100  Vasomotor  i5esponse  Training  in  the  Arthritic  Patient 


Principal  Investigator 

Status: 

Dates: 

Cost: 

Annual  Report  Reterence: 


Gary  DeBacher,  PhD. 
Continuing 

February  1976-februarY  ^981 

Annual  $2&A2A 
RT  Annual  $28^4 

#15.  Page  36.  R-SS 


Projected  Total  $67,504 
RT  %  of  Annual  Total  100% 


OBJECTIVES;  _^         ^  . 

1.  To  meosure  me  degree  to  which  arttiritic  patients  can  learn  general  relaxation  and  penpherai 

vasodilatation. 

2.  To  measure  the  degree  fo  which  pctienis  experience  reduced  arthritis  symptoms. 


METHODOLOGY: 

1.  The  training  technique  was  applied  to  9  non-orthritic  subjects  to  test  the  equipment  and 
prototype. 

2.  Rve  pilot  arthritic  patients  were  trained  and  arthritis  activity  measurements  taken  over  a  six 
month  period. 

3  A  study  is  planned  in  which  arthritics  are  trained  without  feedback  In  progressive  general 
relaxation  and  peripheral  vasodilatation.  A  waiting  list  control  is  employed.  A  variety  of  arthntis 
symptoms  will  be  measured  during  and  otter  training  to  see  if  improvements  seen  in  pilot  studies 
con  be  obtained  with  a  training  method  which  might  constitute  on  efficient,  cost-effective 
therapeutic  delivery  approach. 


RNDINGS  TO  DATE 

1  Rve  of  the  non-orthritic  subjects  received  true  feedback  training  and  did  learn  to  consciously 
'  produce  changes  in  peftpheral  blood  flow.  Four  received  false  training  (as  we  plan  to  present  to 
the  control  arthritic  patients),  and  they  did  not  exhibit  the  ability  to  control  blood  flow. 

2.  The  five  pilot  arthritic  patients  oil  received  true  training. 

a.  Three  exhibited  good  ability  to  control  blood  flow  and  were  cooperative.  Their  orfhritis 

symptoms  generally  improved  over  the  six  month  observation  period, 
b  One  patient  probably  had  control  over  peripheral  blood  flow  but  was  uncooperative  and 
did  not  return  for  the  six  month  re-check  of  btood  flow  control.  There  was  mixed  improve- 
ment of  this  patienfs  symptoms  until  the  last  measurement  session  during  which  it  was 
observed  that  she  hod  developed  a  reacTion  fo  her  medicction. 
c  One  patient  did  not  exhibit  the  ability  to  control  blood  flow.  She  develooed  a  reaction  to 
her  medication  rather  eoriy  in  the  study,  and  as  a  result,  the  medication  was  altered 
substantially.  Her  arthritis  symptoms  generally  worsened  over  the  period  of  ocsc  vation. 
We  are  encouraged  by  the  results  from  the  three  patients  who  were  cooperative  and  whose 
medication  was  constant  or  varied  only  slightfy  over  the  observation  period  Results  of  these  and 
related  studies  suggest  that  application  of  proper  strategies  and  consistent  practice  may  bring 
about  learned  relaxcrion  and  vasoailotation  without  use  of  expensive  bioreedback  technology. 

Apc<  ICABIUTY-  rne  daily  activity  of  millions  of  orrhritic  patients  is  limited  by  the  use  of  cu m cerso me  freer- 
ment  equipment  and  tecnniques  (eg.,  paraffin  baths,  heating  pads.  Hubbard  tanks,  and  the  use 
of  massage).  Tnese  techniques  ore  difficult  to  apply  outside  of  home  or  hospital.  We  are  evaluat- 
ing the  effect  on  orthritis  symptoms  of  a  less  restrictive  therapeutic  technique,  the  use  or  which 
O       would  increase  the  patienfs  mobility,  independence  and  employabtlity. 
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iOi   Use  of  Feedback  Goniometers  for  Hand  Rehabilitation 


status: 
Dcrtes: 
Cos*: 


Annual  Report  Reference: 


Principal  Investigator: 


Gary  DeBacher,  Pti^, 

Continuing 

June  1978-March  198-1 

Annual  $i4.094 
RT  Annual  $i4,094 

#15,  Page  60,  R-61 


Projected  Total  $27,780 
RT  %  of  Annuol  Total  100% 


OBJECTIVES: 

1 .  To  conduct  studies  ta 

a  demonstrate  ttie  effectiveness  of  feedback  goniometers  for  overcoming  limitations  in 
finger  flexion/extension;  and 

b.  leom  more  about  how  they  may  be  optimally  employed. 

2.  To  make  effective  feedback  finger  and  wrist  goniometers  generally  available  ct  a  modest  price. 

3.  To  disseminate  information  about  these  devices  and  their  use  to  the  therapeutic  community  so 
OS  to  induce  a  marked  increase  In  their  utilization. 


METHODOLOGY: 

1 .  Plans  hove  been  written  with  which  therapists  can  construct  simple  but  effective  feedback  gonio- 
nneters  from  readily  available  tools  and  ports.  Designs  hove  been  developed  for  the  fingers,  the 
vMst,  the  elbow,  and  for  forearm  pronation/supination. 

2.  Experiments  are  underway  to  determine  the  effect  of  joint  angle  feedback  on  exercise  behavior  in 
normat  volunteers  and  in  selected  patients  undergoing  hand  rehabilitation.  Additional  compari- 
son studies  will  be  conducted  to  determine  the  extent  to  which  therapy  outcome  is  improved 
when  feedback  goniometers  ore  integrated  into  a  hand  rehabilitation  program. 


RNDINGS  TO  DATE 

1.  Clinical  data  obtained  in  the  Emory  Hand  Management  Center  indicate  that  use  of  feedback 
finger  goniometers  produces  somewhat  more  rapid  and  larger  gains  in  active  range-of-motion 
in  patients  recovenng  from  tendon  repair  or  from  arrhrcplasry. 

2.  Experience  to  date  with  the  "do-it-yourseif  simplified  feedback  goniometers  indicates  that  the 
average  therapist  can  construct  them  successfully.  They  stand  up  well  rn  clinic  and  home  use. 
and  they  seem  as  effective  for  therapy  as  more  complex  electronic  feedback  goniometers. 

3.  As  one  would  expect,  the  studies  on  normal  volunteers  indicate  that  they  can  do  range-<3f- 
motion  exercises  more  accurately  and  consistently  with  goniometer  feedback  then  without  it. 

4.  Do-it-yourse^f  finger  goniometer  plans  hove  been  disseminated  to  over  350  therapists.  A  follow-up 
sun/ey  is  being  conducted  to  determine  how  many  have  built  and  used  goniometers. 


APPUCABIUTY:  Systematic,  progressive,  active  ronge-of  morion  exercise  is  parr  of  the  nond  renaoiiitction 
program  for  many  patients  after  hand  trauma  or  surgery.  Joint  angle  feedback  makes  it  possible 
for  the  therapist  to  closely  control  stress  on  healing  tissues  ana  gives  pcrients  concrete  goals 

^         wnich  foster  motivation  and  compliance  with  exercise  studies.  — 
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102  Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and 
Anxiety  in  CVA  Patients 


Principal  Investigator 

Sfahis: 

Dotes: 

Cosh 

Annual  Report  Reference: 


Pou*  L  Fair 
New 

April  197a-April  ^9B^ 

Annual  $59,062 
RT  Annual  $59,062 

#15.  Page  82,  R-62 


Projected  Total  $88,417 
RT  %  of  Annual  Total  100% 


OBJECTIVES:  The  purpose  of  Project  RHf)2  is  to  assess  concomitant  effects  of  general  relaxation  training 
using  EMG  feedback  and  non-biofeedbock  techniques  as  a  procedure  for  faciiitoting  the 
learned  control  of  spasticity  and  as  an  anti-stress  technique  for  the  alleviation  of  debilitating 
ennotTonal  and  motivational  states  in  severely  disabled  patients  with  neurological  disorders.  We 
believe  that  deep  relaxation  training  will  result  in  improved  motor  and  psychological  functioning 
which  will  greatly  facilitate  potients'  return  to  active,  independent  lives. 

This  project  is  integrated  with  the  clinical  study  entitled  "Developing  Specific  Treatment  Strategies 
for  Muscle  Biofeedback  in  Stroke  Patients"  (R-63  -  S.L  Wolf,  Ph.D..  Principal  investigator). 

These  two  projects  have  a  common  objective:  to  develop  and  define  ancillary  facilitatop/ 
techniaues  which  may  assist  the  patient  in  gaining  maximal  voluntary  control  over  spastic 
musculature. 

In  addition,  the  specific  objectives  of  Project  are: 

1.  To  determine  whether  relaxation  training,  assisted  by  multimccatity  biofeedback,  will 
facilitate  voluntary  control  over  spasticity  indicated  by  reduced  EMG  activity  and/or 
reduced  latency  of  self-induced  relaxation  In  response  to  quick  passive  stretch. 

2.  To  determine  whether  relaxation  training  will  result  in  reduced  leveis  of  anxious  end 
depressed  mood  states  and  psychological  dysfunction  as  measured  by  psychological 
rating  scales. 

3.  To  obtain  preliminary  information  on  the  potential  effects  of  relaxation  training  on  the  use 
of  non-prescription  and  prescription  medications.  Specifically,  we  will  monitor  the  use  of 
medications  of  all  types  (e.g..  poin  killers,  tranquilizers  and  sleeping  pills)  that  ere  taken  as 
needed  (pm),  as  well  as  any  alterations  in  fixed  dosage  medications  C^-Q-  cnti- 
hypertensives)  that  are  adjusted  by  the  potienfs  personal  physician.  Observed  changes  in 
medication  usage  may  justify  a  controiled  study  in  the  future. 

4.  To  assess  the  effects  of  relaxation  training  on  subsequent  targeted  muscle  retraining. 

5.  To  develop  psychophysiological  profiles  on  stroke  patients  that  can  be  integrated  with  the 
biofeedback  evaluation  forms  being  developed  in  R-64  in  order  to  provide  a  mere  compre- 
hensive evaluation  of  stroke  patients,  thus  porentiaily  cprimizing  treatment  strategies. 

6.  To  develop  specific  biofeedback  techniques  and  a  senes  of  tcpe-recorded  relaxation  programs 
for  home  practice  that  can  be  utilized  by  physical  therapy,  psychiatric  and  vocational  coun- 
seling personnel. 

7.  in  consultation  with  a  vocafional  specialist  we  are  assessing  the  potential  role  that  relaxation 
therapy  may  play  in  vocational  rehabilitation  settings.  Vocational  counselors  are  faced  with 
clients  who  are  typically  both  physically  and  emotionally  disabled. 

Aithougn  it  is  no  panacea,  relaxation  training  efficiently  Integrates  aspects  of  physical  theraov 
and  psycnoThercpy  wnich  could  be  of  considerable  vaiue  in  helping  manv  individuals  to  cope 
with  stress  responses  that  may  impede  successful  vocational  rehcbiiitcrion.  Vocarioncl  counselors 
should  be  made  a>A/are  of  the  existence  of  relaxation  techniques  and  their  potential  in  the  total 
rehabilitation  process. 
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METHODOLOGY:  In  order  to  meet  the  objectives,  tv/o  fnterreloted  studies  are  being  conducted. 
Study  i: 

Studv  1  assesses  the  effects  of  20  relaxation  training  sessionson  spasticity,  anxiety,  depression  and 
maladaptive  psychological  functioning  in  20  subjects  using  a  within-subject  design.  Identical 
psychological,  psychophysiological  and  spasticity  measurements  are  obtained  on  the  subjects 
in  tv/o  evaluation  sessions  preceding  20  relaxation  training  sessions  and  one  evaluation  session 
following  the  twenty  sessions. 

Study  2: 

Study  2  expands  upon  Study  1  and  assesses  the  effects  of  relaxation  training  on  subsequent 
targeted  muscle  retraining.  Three  groups  (Sequential  Group.  Concurrent  Group  and  Targeted 
Muscle  Retraining  Group)  of  20  subjects  comprise  an  Independent  Groups  Design.  The 
Sequenttai  >?fOup  receives  a  sequence  of  20  relaxation  sessions  followed  by  20  targeted  muscle 
training  sessions.  The  Concunent  Gfoup  receives  20  sessions  of  relaxation  training  concurrently 
with  20  sessions  of  targeted  muscle  retraining;  that  is.  a  relaxation  session  will  precede  each  target 
muscle  training  session  on  the  some  day.  The  third  group,  the  Targeted  Muscle  Retraining  Group» 
receives  40  targeted  muscle  training  sessions  only.  No  systematic  training  in  generalized 
relaxation  is  undertaken  with  individuals  in  this  group,  unless  a  specific  individual  fails  to  make 
progress  after  at  least  15  sessions  of  targeted  training  and  is  considered  a  failure  by  the  criteria 
established  in  Project  R-64. 

All  subjects  receive  two  identical  evaluation  sessions  preceding  the  first  block  of  20  treatment 
sessions  (i.e.,  relaxation  training,  targeted  muscle  retraining,  or  a  combination  of  10  relaxation 
with  10  targeted  muscle  training  sessions). 

A  third  evaluation  is  obtained  at  the  completion  of  the  first  20  sessions.  Additional  evaluations  are 
made  upon  completion  of  each  additional  block  of  20  at  the  midpoint  and  end-point  of  each 
extremity  trained  in  R^bd. 

Subjects  receive  an  initial  screening  to  determine  eligibility  followed  by  an  assessment  of  limb 
function  and  spasticity  levels  using  procedures  developed  for  R-64.  Each  experimental  group  for 
Study  1  and  Study  2  will  have  20-30  subjects  (50%  men.  50%  wcmen )  between  the  ages  of  1 6  and 
64  years. 

Evaluation  measures  consist  of  ( 1 )  a  battery  of  psychological  scales  to  assess  anxiety,  depression, 
mood,  family  environment  and  personality;  (2)  electromyographic  recordings  from  3  muscle 
regions  and  peripheral  skin  temperature  under  conditions  of  relaxation  and  stress;  and  (3) 
electromycgraphic  assessment  of  spasticity  levels  following  quick  possive  stretch. 

Relaxation  training  consists  of  20  biofeedback  training  sessions  over  the  course  of  ten  weeks  and 
daily  home  relaxation  practice  utilizing  audio  cassetTe  tapes. 


RNDINGS  TO  DATE:  Preiiminary  Psychological  Results  (Baseline  1):  Results  for  the  Selfn^atlng  Depression 
Scale  (SDS)  (N=19)  and  the  Self-roting  Anxiety  Scale  (SAS)  (N=20)  were  obtained  on  20  patients. 
W.W.K.  Zung  has  described  cutoff-criteria  for  normal,  svmptomotic.  and  clinically  depressed 
individuals.  The  mean  depression  score  for  the  total  grouD  was  59.7  which  falls  in  rhe  range 
indicating  a  potentially  significant  clinical  depression  (Depressed  Score  >  57)  in  this  pafi&nt 
sample.  Eleven  patients  (58%)  had  scores  of  57  or  greater:  6  patients  (32%)  were  in  the  50  to  56 
range  indicaring  symptomatic  depression;  and  only  2  patients  (10%)  were  in  the  normal  range 
(Score  >  49).  In  light  of  the  results  of  the  Depression  Inventory,  fhe  results  of  the  Anxiety  Inventor/ 
were  somewhat  surprising.  For  the  purpose  of  the  present  study,  en  SAS  score  >  dA  fails  within  the 
normal  range  of  anxiety  symptoms;  an  SAS  score  >  56  indicates  severe  anxiety  symptomology  The 
mean  anxiety  score  for  this  group  was  44.4  (N=20)  which  is  the  bordertine  between  normal  end 
symptomatic  anxiety.  Eleven  patients  (55%)  were  within  the  normal  range.  7  patients  (35%)  were 
in  the  sympromatic  range,  end  only  2  patients  (10%)  fell  within  the  ciinicclly  significant  range  of 
anxiery  symptomology. 

A  further  breakdown  of  this  anxiety  and  depression  result,  based  on  a  media  split  as  a  function  of 
body  side  affected  (right  vs.  left),  did  not  indicate  a  signiricant  influence  for  this  yanaale. 
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in  sumnnarv.  these  prelinnlnary  results  suggest  that  a  significant  degree  of  depression  nnav  be 
present  in  the  stroke  population.  Ninety  percent  of  the  present  group  of  stroke  patients  showed 
moderate  to  severe  leveis  of  depression  as  measureci  by  the  Zung  Self-rating  Depression  Scale. 
Foriy-five  percent  of  these  patients  had  moderate  to  severe  levels  oftcnxiety  cs  measured  by  the 
Zung  Serf-rating  Anxiety  Scale.  However,  the  majority  of  these  individuals  possess  physical 
symptomologv  due  to  the  effects  of  the  CVA  which  are  taoped  by  these  scales  and  might  tend  to 
elevate  their  anxiety  and  depression  scores:  the  distribution  may  not  differ  dramatically  from  a 
group  of  physically  normal  individuals  of  similar  age. 


preliminary  P^sychophysiologicoi  Results  (Evaluation  i):The  psychophysiological  profile  provides 
information  about  8  muscle  regions  and  peripheral  skin  temperature  in  response  to  self-inducea 
reiaxation.  mental  stress,  post-stress  reiaxation,  and  relaxation  facilitated  by  tapen-ecorded 
instructions.  The  forehead,  neck  and  peripheral  skin  temperature  sites  are  the  most  widely  used 
indicators  of  generalized  body  tension  in  biofeedback  training  for  generalized  relaxation.  Tonic 
level-  degree  of  reactrvity  to  stress,  and  subsequent  recovery  should  be  evaluated  in  order  to 
determine  the  appropriateness  of  biofeedback  training.  Further,  if  a  particular  physiological 
system  responds  appropriately  to  relaxation  instructions,  then  this  system  may  be  the  desired 
initial  target  of  training  before  training  a  more  difficult  system. 

The  absolute  levels  of  frontal  EMG  for  relaxation  conditions  ranged  between  3.2  and  4.9  uV  in 
stroke  patients  as  a  group.  A  comparable  range  in  untrained  normals  would  be  approximately  1  0 
to  2.5  uV  of  activity  for  these  relaxation  conditions  and  as  recorded  on  our  equipment.  A  further 
distinction  between  stroke  patients  and  normals  is  the  continued  rise  in  activity  in  Rest  2  following 
the  termination  of  mental  stress.  This  could  indicate  a  potentially  grearer  reactivity  to  stress  in 
strcke  patients.  This  rnte.T^retation,  however,  must  be  considered  in  light  of  the  reactivity  of  other 
physioicgrcal  systems. 

When  the  total  group  is  split  between  right  body  side  affected  vs  left  body  side  affected  (right 
affected  vs  left  affected),  these  preliminap/  results  indicate  that  right  affected  individuals  may 
hove  both  higher  leveis  during  relaxation  and  relatively  greater  reactivity  to  mental  stress  (Serial 
7's  task)  than  left  effected  individuals. 

The  EMO  results  for  the  upper  trapezius  region  (neck)  for  the  total  group  and  separately  for  right 
and  left  affected  sides  indicated  that  with  the  exception  of  the  first  period  of  tape  recorded 
instructions  (Relax  Tape  1)  both  groups  show  similar  profiles  in  this  region.  The  total  group, 
however,  srill  shows  overall  higher  levels  than  comparably  sampled  normals. 

Preliminary  observations  of  the  peripheral  skin  temperature  profiles  for  the  Total  group  and 
separately  for  right  side  vs  left  side  affected  individuals  indicated  that  the  temperatures  for  the 
total  group,  as  wetl  as  right  side  and  left  side  affected  groups  are  within  normal  limits.  There 
appears  to  be  a  difference  in  the  peripheral  skin  temperature  response  as  a  function  of  right  vs  left 
side  affected  with  right  side  affected  individuals  showing  consistently  higher  skin  temperature 
levels  Since  dominant  handedness  affects  temperorure  assymetry  in  the  body,  however,  tnese 
data  are  potenttolly  confounded  and  any  conclusions  would  be  premature. 


Summary  and  Prenminary  Concfv:iiOns:  Based  on  this  brief  presenratton  of  psychological  and 
psychophysiological  data,  some  tcritarive  inferences  can  be  drown.  The  SOS  results  indicate  a 
significant  degree  of  depression  in  this  sample  of  stroke  patients  and  are  consistent  with  our 
expectations.  The  SAS  results  reveal  high  normal  to  moderate  levels  of  anxiety  sympromotcgy 
which  are  lower  than  anticipated.  The  psychophysioiogtcal  data  on  the  two  most  used  Indicators 
of  general  muscle  tension  (i.e..  Frontalis  and  Uoper trapezius)  indicate  higher  than  normal  muscle 
tension  and  are  consistent  with  rhe  depression  data.  Furrher.  they  are  not  excessiveiy  eievated 
(e.g..  as  compared  to  a  psvcmatric  sample  of  anxious  parienrs  or  our  current  finding  with  a 
sample  of  speech  disordered  individuals)  and  are  consistent  with  the  findings  of  nominal  anxiety 
jp  fj^e  SAS  results.  Third,  the  profiles  obtained  thus  far  indicate  that  stroke  patients  could  benerit 
from  biofeedback  assisted  relaxation  training  for  mood  and  body  tension  controL 
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AFPUCABIUT/:  A  significant  number  of  individuals  are  disabled  each  year  by  cerebral  vascular  accident 
resulMng  in  neuromuscular  impairmenr.  While  many  of  these  incivicuajs  mav  return  to  active, 
incecendent  lives  Through  current  rehcoiiitarion  procedures,  others  are  impeded  in  rheir  progress 
by  fhe  interaction  of  their  dlsabiiity  with  psycnosccial  stresses.  Biofeedback  relaxation  iraining 
can  significantly  facilitate  medical  and  vocational  rehabilitation  goals  at  two  levels  of  the 
person  s  functioning.  Rrst.  self-regulated  control  of  generalized  muscJe  fension  snould  facilitate 
the  functional  retraining  of  spastic  end  paretic  limes.  Secona.  relaxation  training  procuces  a 
cuitivcred  state  of  low  arousal  whicn  functions  cs  an  anti-stress  response. 

In  fhe  past,  stroke  patients  have  not  been  considered  viable  candidates  for  biofeedback 
relaxation  training  by  many  clinicians.  Through  our  development  of  scecific  training  strategies 
and  home  practice  programs  for  use  with  this  cifficult  population,  we  hove  been  able  througn  our 
dissemination  activities  to  begin  to  alter  this  bias.  Should  subsequent  findings  from  this  project 
indicate  that  generalized  relaxation  training  has  significantly  beneficial  effects  forpsycnolcgical 
and  physiological  functioning  and/or  control  of  spasticity  In  the  course  of  neuromuscular 
rettoining,  the  rehabilitation  potential  for  these  patients  could  be  considerablv  improved. 

This  project  is  most  Immediately  relevant  to  the  physical  rehabilitation  of  stroke  patients  in  a 
medical  facility.  In  addition,  relaxation  training  is  appropriate  for  other  neuromuscular 
hyperarousal  syndromes  including  cerebral  palsy  and  spinal  cord  injury.  These  groups  constitute  a 
severely  disabfed  population.  Although  this  proposal  does  not  attempt  to  assess  the  long-range 
effects  of  training  on  employment  potential,  the  acquisition  of  this  skill  should  facilitate  coping 
with  inteqDersonal  and  vocational  stresses  as  well  as  facilitote  motor  function.  New  coping  skills 
may  make  possible,  for  example,  the  placement  of  severely  disabled  stroke  patients  in  sheltered 
workshop  settings,  thus  meeting  national,  regional  and  state  vocational  rehcbiiitarion  objectives. 


103  Biofeedback  Rehabilitation  of  the  Incomplete  Spinal  Cord  Patient 

Principai  Investigator:  Sreven  L.  Woif,  PhD. 

Status:  New 

Dcrtes:  April  1978-March  -j9a-1 


OBJECTIVES:  General:  To  examine  the  effect  of  EiVIG  biofeedback  training  with  strengthening  exercises 
upon  the  aoility  of  incompiete  SCI  patients  to  increase  functional  acTivity  sc  as  to  oorimize  their 
prospects  for  increased  fndependence  in  activities  of  dOfly  living  and  gainful  employment. 

Specific:  To  evaluate  the  change  in  several  quantifiable  variables  ber^een  initial  end  final 
testing,  incluaing: 

1 .  muscle  strength  for  specific  muscie  groups: 

2.  action  necesscr^/  to  conrrot  spcsricitv  in  specific  muscie  grouc(s); 

3.  amount  of  time  necessary  to  conirot  sposTicity  m  soecific  muscje  grcuc('5); 

4  ccrivitv  level  achieved  with  respect  to  rhe  involved  limcCs). 

Specific:  To  develop  a  raring  scale  (in  finalized  form)  forthecDOve  so  thatcaigitai  profiiecanbe 
achieved  for  involved  lim.bs  cs  well  cs  The  entire  person. 

Specific:  To  determine  if  relationships  exist  among  the  duration  of  disease,  duration  cf  previous 
renabilitorfon.  location  cf  the  iesicn.  numoerof  EMG  biofeeaback  treorments.  pharmccoicgicai 
rherccy,  end  final  outcome  frcm  training  sessions. 

Specific:  To  tGenri^✓  those  csvcncsccicl  facrcrs  wnicn  mcv  imcece  rhe  crccress  cf  ciienrs  coring 
E:V1G  cicfeecbacK  "rainng. 

Generoi.  provide  vccatrcnai  rencc/firaticn  cersonnel  with  assessm.enrs  cf  merer  cerfcrmcnce 
'n  orcer  ro  m.aximfze  rhe  employm.ent  ccporrunities  for  this  Client  population. 


Cost: 


Annual  $47,887 
RT  Annual  $47,887 

^^15,  Page  104. 


Projected  Total  $130^56 
RT  %  of  Annual  Total  100% 


Annual  Report  Reference: 
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Specific:  To  develop  an  informational  pocket  designed  to  inform  VR  counselors  about 
biofeedback  and  its  implications  for  serving  VR  clients. 

Specific:  To  demonstrate  that  information  on  patient  outcomes  (e.g..  psychological  disposition, 
endurance,  muscle  strength,  control  of  spasticity)  can  be  written  and  disseminated  for  practical 
use  by  VR  personnel. 

METHODOLOGY:  SCI  Clients  are  screened  for  admittance  into  this  project.  Acceptance  is  based  upon: 
EMG  or  voluntary  motor  unit  activity  in  muscle  groups  caudal  to  the  site  of  lesion;  evidence  of 
some  votuntory  activity  in  musculature  caudal  to  site  of  lesion:  uncontrolled  induced  or 
spontaneous  spasm;  cognitive  av/areness  of  unusual  or  unique  sensation  arising  in  musculature 
caudat  to  the  lesion  (e.g..  pain,  anticipated  tremor  or  spasm,  eto):  ond  accessibiliW  to  our  facility 
at  least  twice  per  week  for  9  months.  Patients  are  evaluated  for  active  range  of  motion;  duration  of 
induced  clonus  or  spasm;  voluntar/  electromyographic  activity:  function;  and  changes  in  activity 
of  daily  living.  Alt  these  data  are  quantified  and  stored  on  line  to  a  PDP8/E  computer  for 
subsequent  analyses.  Evaluations  are  performed  at  monthly  intervals  up  to9  months.  The  intent  of 
this  project  is  to  develop  training  strategies,  using  EMG  biofeedback,  that  will  effect  improvements 
in  function  among  chronic  SO  patients  and  to  relate  these  changes  to  the  duration  and  levels  of 
the  injury.  Medical  improvement  will  be  assessed  via  changes  tn  a  comprehensive  neurological 
examination. 

RNDirJGS  TO  DATE  Progress  toward  meeting  our  stated  objectives  has  been  limited  because  of 
programmatic  difficulties  in  completing  our  evaluation-computer,  on-line  interface.  These 
problems  have  now  been  remedied  and  data  acquisition  is  underway.  Insufficient  information  is 
available  at  present  to  address  the  issue  of  functional  or  neuromuscular  improvement  resulting 
from  EMG  biofeedback  training  with  SCI  patients.  During  the  past  year  considerable  information 
was  obtained  from  numerous  spinal  cord  injur/  treatment  centers  throughout  the  country.  This 
information  was  synthesized  to  develop  our  functional  and  neuromuscular  evaluation  forms. 
These  data  sheets  also  helped  to  determine  those  elements  which  would  be  of  most  value  in  our 
computer  acquisition  program. 

While  in-house  progress  has  been  limited,  considerable  effort  was  expended  in  training  and  data 
acquisition  at  the  Shepherd  Spinal  Center  in  Atlanta.  Several  of  the  rehabilitation  team  at  that 
facility  hove  been  instructed  in  the  use  of  EMG  biofeedback  for  acute  spinal  cord  injury  fDatients 
with  particular  emphasis  placed  upon  biofeedback  applications  during  acute  stage 
immobilization  and  as  an  assessment  for  changes  in  muscle  activity  over  time.  Analysis  of  this 
approach  in  use  of  the  EMG  biofeedback  modality  is  encouraging  among  selected  patients  and. 
at  the  least,  provides  immobilized  patients  with  the  opportunity  to  perform  static  muscle  activities 
during  the  initial  post-injury  phase  of  hospitalization. 

APPUCABIUT/: 

1.  Impact  on  Vocational  Rehabilitation:  The  materials,  scales  and  other  findings  developed  from 
this  study  should  benefit  VR  personnel.  They  assist  the  rehabilitation  counselor  end  evaluator  in 
gaining  knowledge  of  an  additional  modality  which  can  be  of  assistance  to  selected  SCI  clients 
and  can  provide  information  on  the  level  of  functional  activity  the  SCI  person  has  attained  when 
he/she  completes  biofeedback  treatment. 

To  provide  this  information  to  VR  personnel,  the  material  ana  scales  developed  will  be  adapted  to 
the  specific  needs  of  the  VR  professionals. 

This  adaptation  will  be  done  in  the  following  manner 

a.  A  VR  specialist  at  RT-<i  (Mr.  Decker)  is  spending  time  in  observing  and  discussing  the 
techniques  of  biofeedback  and  their  implications  and  limitations,  and  in  gaining  a 
wori<ing  knowledge  of  the  modanty.  He  therefore  will  be  able  to  facilitate  communication 
between  medical  rehabilitation  health  personnel  and  VR. 

b.  An  advisory  group  of  VR  professionals  will  be  used  to  provice  feedback  on  the  materials 
developed  to  improve  their  retevonce  to  VR  wcrt<. 

With  input  from  these  two  sources-  the  project  staff  will  develop  a  common  level  of  com- 
munication to  bridge  the  sharing  process  between  the  two  rehabilitation  professions  and  to 
expand  the  services  available  to  the  SCI  patient. 
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2.  Impact  upon  fhe  SCI  Population:  Approximately  one-half  million  young  Americans  have 
sustained  traumatic  spinal  cord  injuries.  The  personal  and  financial  costs,  when  coupled  with  fhe 
potential  loss  of  earning  power  for  these  citizens,  approaches  staggering  monetary  figures.  We 
are  developing  methods  of  employing  EMG  biofeedback  to  facilitate  neuromuscular  recovery  in 
SCI  cfients  and  fhus  aid  them  in  assuming  more  independent  and  productive  lives,  which  as  a 
goal  for  the  SCI  patient  has  been  virfually  neglected.  This  project  provides  an  opportunity  of 
evaluating  the  effectiveness  of  EMG  biofeedback  training  on  a  population  of  SCI  clients  who  hove 
already  been  exposed  to  previous  rehabilitation  treatment  regimes.  As  a  consequence  of  this 
training  procedure,  we  may  be  able  to  restore  further  function  to  theseclients.  thus  increasing  the 
possibilities  for  substantial  gains  in  independence  and  employment;  todetefmine(on  the  basis  of 
post  rehabilitation  history,  duration  of  the  disease,  extent  of  injur/  and  specificity  of  improvement 
in  muscle  groups)  which  clients  may  best  benefit  from  EMG  biofeedback  training;  end  to 
increase  communication  and  aeiivery  of  services  between  medical  rehabilitation  experts  and 
VR  personnel. 


104  Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback  In 
Strol<e  Patients 


Principal  Investigator 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Steven  L  Wolf,  Ph J>. 
Now 

April  1978^arch  1982 

Annual  $37,674 
RT  Annual  $37,674 

^iS.  Page  134,  RhS4 


Projected  Total  $207,641 
RT  %  ot  Annual  Total  1 00% 


OBJECTIVES: 

1.  To  develop  biofeedback  evaiuctfon  forms  designed  fo:  (1)  rote  functional  mobilitv  about 
involved  joints  (active  and  passive  range  of  motion)  and  functional  use  of  an  extremity  (activities 
of  daily  living  rating  scale  and  reporting  system);  (2)  document  end  determine  changes  over 
time  in  range  of  motion  and  electromyographic  octivity  for  specific  joints  and  muscles  respective- 
ly; (3)  provide  maximal  information  to  vocational  rehabilitation  personnel  to  assist  such 
indrviduats  in  adequately  appraising  the  client's  neuromuscular  status  in  preparation  for  employ- 
ment evaluation. 

2.  To  determine  if  a  relationship  exists  between  the  potienfs  abifih/  to  relax  spastic  muscles  (as 
measured  by  integrated  EMG  values)  and  his  maximal  functional  rating  score  (numerical  value). 

3.  To  develop  and  define  ancillary  facilltotofy  techniaues  which  may  assist  the  patient  in  gaming 
maximal  voluntary  control  over  spastic  musculature  in  the  presence  of  EMG  biofeedback  training. 


METHODOLOGY:  Stroke  patients  meering  specific  criteria  (no  previous  feedback  rrcining.  at  leost  one 
year  post-stroke)  are  evaluated  through  a  batten/  of  neuromuscular,  electromyographic,  sensory- 
motor,  end  functional  tests,  all  of  which  are  quantified.  Biofeedback  training  then  proceeds  at  20 
session  intervals  up  to  a  maximum  of  60  sessions  for  one  hemiplegia  limb.  Evaluations  are 
repeated  and  compared  after  eoch  sequence  of  20  training  sessions.  Initiation  of  treatment  to 
the  hemipcrettc  upper  or  lower  extremity  is  randomized.  Training  follows  a  strict  protccol  which 
includes:  selection  of  specific  target  muscles  for  relaxation  and  fccilirction;  crcgression  in  a 
proximal  to  distal  manner;  reicxation  of  scasric  muscles  preceding  recruitment  of  wecK. 
antagonist  muscies;  progression  of  training  from  a  supine  to  srcncing  (orambulcnng)  posture. 
Specific  aspects  of  the  training  strategies  are  subsequently  related  to  funcrioncl  gains  in  an  effon 
to  conclusively  dereimine  those  aspects  of  training  most  essential  to  beneficial  outcomes  using 
this  modality  among  a  chronic  stroke  population. 
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RNDINGS  TO  DATE: 

1.  It  is  much  eosier  to  achieve  significant  gains  in  the  hemiplegia  lov/er  exrremitv  than  upper 
extremity. 

Z  The  greatest  fimitotion  to  upper  extremity  improvement  using  E1VIG  biofeedback  training  resides 
in  continued  restricted  use  of  the  involved  thumb,  and.  ^o  a  tesser  extent,  the  finger  flexors, 

3.  From  a  preiiminaiy  perspective,  the  single  most  importanttrcining  component  related  to  function- 
al improvement  appears  to  be  the  potienfs  ability  to  learn  fo  inhibit  hypermotor  responses  from 
spastic  musculature,  particularty  during  induced  (passive)  stretch  of  these  muscles. 

4.  EMG  biofeedbock  appears  to  facilitate  improvement  in  chronic  stroke  patients. 

5.  A  need  exists  to  further  delineate  specific  organic  and  pathophysiological  aspects  of  stroke  in 
order  to  more  cleorly  ascertain  which  stroke  patients  con  improve  fhrough  clinical  applicotlon 
of  this  modality. 

APPLICABILITY:  This  reseorch  helps  to  clarify  relevant  clinical  training  strategies  among  practitioners  using 
EMG  biofeedback  for  chronic  stroke  patients.  The  functional  assessments  embodied  in  this  study 
should  help,  both  clinicians  and  vocational  rehabilitation  personnel,  to  more  clearly  and 
quantitatively  note  improvements  in  their  stroke  patients'  upper  and  lower  extremity  activities. 


105  Evaiuation  and  Restoration  of  Function  in  the  Hemiparetic  Upper 
Extremily  of  the  Hemiplegic  through  EMG  Feedback  within  the  Patterns 
of  Movement. 

Principal  Invcwtigaton  C*  Gonnella.  PhD. 

Stoius:  New 

Dote^  January  i978-Octotoef  1982 

Cost:  Annua*  $77,135  Projected  Total  $242,635 

HT  Annual  $77,135  RT  %  o<  Annual  Total  100% 

Annual  Report  Refefence:  '»*15,  Pago  173,  R-<S5 

OBJECTIVES:  The  overall  goal  is  determining  the  efficacy  of  electronnvographic  feedback  (EMGFB)  within 
diagonal  patterns  of  movement  in  re-establishing  the  temporal  spatial  organization  of 
movement  essential  to  functional  control  of  the  upper  extremity  in  stroke  ootients.  Functional 
control  is  defined  as  the  usual  normal  pattern  of  movement. 

The  project  has  two  phases.  In  phase  I.  descriptive  data  bosesare  being  developed  for  two  groups: 
normal  and  patient  subjects,  identifying  the  temporal-spatial  relationships  of  muscle  groups  in  a 
selected  functional  pattern  of  movements  of  the  upper  extremity. 

In  phase  11,  the  experimental  treatment  protocols  will  be  tested  for  their  effectiveness  in  shaping 
control  of  movement.  Neuromuscular  retrievability.  I.e.,  degree  and  rare  of  recovery  and 
maintenance  of  function  will  be  determined. 

METHODOLOGY: 

Phase  1: 

Normal  subjects  will  perform  two  basic  functional  pottems  of  movement  of  the  upper  extremity: 
D1  flexion  and  D1  extension  (as  described  by  Knott  and  Voss)  which  are  exaggerated 
components  of  the  basic  eating  pattern.  EMG  activity  of  six  muscles  in  the  upper  extremity  will  be 
analyzed,  A  modified  Cybex  II  Dynamometer  System  will  be  used  to  control  ihe  m.cvement 
pctrem. 

A  similar  analysis  will  be  donewithCv/A  subjects.  In  adcii'on.  a  m.cdified  format  cf +he3runnstrcm 
bcttePA  ADL  activitiei,  and  reaction  and  movemer^r  ^ir-^.e  will  be  assessed.  The  cara  will  provioe 
descnptive  report  of  the  EMG  and  functional  sratus  o*  the  CVAs  as  well  as  a  data  base  for 
comparisons  where  appropriate. 
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PtioM  11: 

In  this  phase,  two  proprioceptive  neuromuscular  facilitation  (PNF)  patterns.  D1  extension  and  D1 
flexion  will  be  applied  by  the  research  therapist,  with  and  without  EMG  feedback  to 
predetermined  muscles  which  are  integral  to  D1  flexion,  A  multiple  baseline  across  behaviors 
single  subjects  design  is  the  research  strategy.  Subjects  will  be  followed  for  two  years  following  the 
block  of  experimental  treatments. 

RNDINGS  TO  DATE:  Most  of  the  past  year  has  been  spent  in  perfecting  our  technique  of  EMG  analysis.  The 
problem  has  been  controlling  the  desired  pattern  of  motion  so  that  the  movement  could  be 
duplicated  consistently  and  exactly,  A  modified  Cybex  II  Dynamometer  system  is  now  providing 
us  with  the  desired  consistency. 

The  first  half  of  Phase  1.  EMG  analysis  of  a  group  of  normals  is  currently  being  concluded.  Data 
analysis  of  the  results  has  not  yet  been  completed,  but  some  trends  are  appearing: 

1.  Each  normal  subject  (woman)  has  her  own  pattern  of  muscle  activation  within  the  specific 
pattern  of  motion  used.  These  patterns  are  not  consistent  across  subjects.  There  appeors.  however, 
to  be  a  high  degree  of  consistency  within  each  subject  particularly  in  groupings  of  particular 
muscles  that  seem  to  fire  as  a  unit. 

2  Certain  parameters  of  the  EMG  may  be  comparable  between  right  and  left  upper  extremities. 
The  duration  of  the  burst  of  EMG  actrvity  of  the  non-dominant  upper  extremity  shows  a  difference 
of  15%  or  less  from  the  duration  of  EMG  activity  of  the  dominant  upper  extremity  in  90%  of  the  trials 
thus  far  conducted. 

The  latency  of  the  muscle  activation  may  also  be  comparable  between  the  two  upper  extremities 
within  a  certain  narrow  range.  Analysis  of  this  parameter  is  continuing.  Amplitude  of  the  EMG 
activity  does  not  appear,  at  this  point,  to  be  a  valid  comparison  between  the  two  extremities. 

APPUCABILITV:  A  significant  number  of  persons  (450,000  per  year)  are  stricken  with  cerebral  vascular 
accidents  that  interfere  with  their  return  to  empioyabiiity  or  to  independent  living.  The  return  to 
employment  or  further  education  in  a  still  vocattonaMy  active  group  has  been  very  low.  The 
statistics  on  rehabilitation  of  the  stroke  patient  are  grim,  particularly  when  we  consider  the  greater 
difficulties  we  have  in  assisting  the  patient  to  reacquire  functional  control  of  the  paretic  arm  and 
hand;  therefore,  furt.  .er  understanding  of  the  potentici  for  recovery  of  functional  control  of  the 
upper  extremities  end  identification  of  mechanisms  to  tap  into  this  potential  will  benefit  the 
potient  and  the  health  service  delivery  systems. 


1 06  Development  of  a  Systematic  Approach  to  the  Selection  and  Vocatioiial 
Rehabilitation  of  the  Severely  Disabled 

Principal  Investfgotor  Roger  Decker,  MJK.  ^ 

Status:  New 

Dotes:  November  19770ctober  i982 

Cost:  Annual  $33,043  Projected  TotaJ  $248^02 

RT  Annua*  $33,043  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^15,  Page  221,  Rh56 

CBJECTIVES: 

1 .  The  purpose  of  the  project  is  multifaceted: 

a.  To  ascertain  the  current  stcte-of-ttie-ort  in  sen/ing  the  severely  disabled  as  represented  by 
the  models  used  by  VR  agencies  on  a  national  basis; 

b.  To  synthesize  the  vcricus  nncdels  into  a  corTiccsite  model: 

c.  To  apply  the  ccmpcsite  model  with  three  groucs  of  severely  discoied  cfienrs: 

d.  To  experiment  wifh  innovations  in  various  components  of  the  moaei;  and 

e.  To  disseminate  the  results  via  training  conferences,  mcncgrcphs.  and/or  other  publications. 
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2.  The  specific  research  questions  addressed  by  this  project  are: 

a.  How  much  variotion/simiiarity  exists  among  the  state  models  used  to  provide  vocational 
rehabilitation  services  to  the  severely  disablea? 

b.  What  evidence,  e.g.,  benefit-cost  ratios,  consumer  satisfaction,  percent  severelv  disaoied 
rehabilitated,  exists  to  support  the  models  In  use? 

c.  Can  the  most  effective  components  of  the  various  models  be  synthesized  into  a 
comprehensive,  coordinated,  ideal  model  using  a  systems  analysis  approach? 

d.  Can  the  ideal  model  be  implemented  on  a  pilot-basis  at  reasoncbie  costs? 

e.  Is  the  ideal  model  superior  to  other  models  in  rehabilitating  the  severely  disabled? 


METHODOLOGY: 
Phase  I: 

Notional  Survey  Stote  Vocational  Rehabilitation  Agencies.  The  56  state  vocational 
rehabilitation  agencies  serving  general  clientele  were  included  in  this  survey.  Agencies  serving 
only  the  blind  and  visually  handicapped  were  excluded. 

Pnose  II: 

Survey  of  Atlanta  Area  Employers.  A  stratified  random  sample  of  300  employers  has  been 
selected  from  the  greater  Atlanta  area.  An  equal  number  of  small  (5-49  employees),  medium  (50- 
199  employees),  and  large  (200  or  more  employees)  employers  will  be  sampled.  A  return  of  6u'S>  is 
anficipated.  The  initial  sun/ey  includes  descriptions  of  the  work  activities:  e.g..  number  and  type  of 
handicapped  employees,  if  any;  employer  knowledge  and  attitudes  regarding  the  disabled.  A 
follow-up  observational  survey  wiil  be  conducted  tor  a  sample  of  the  respondents  n  order  to 
assess  architectural  barriers;  the  pcssibiitty  of  improving  accessibility  o^  the  work  site;  and  rhe 
feasibility  of  job  restructuring. 

Ptiose  IH: 

Originally,  we  planned  to  set  up  an  ideal  model  rehabilitation  program  forgroupsof  patients  who 
represented  disabled  population,  and  implement  it  on  a  pilot  basis.  Lack  of  adequate  resources 
prevented  this.  We  plan  to  synthesize  material  we  receive,  into  components  of  workable  programs 
and  to  disseminate  results. 


RNDINGS  TO  DATE  The  survey  activities  of  Phase  I  of  the  project  have  been  completed.  Rfty-one 
State/Federal  Vocational  rehabilitation  programs  were  surveyed  with  a  questionnaire  which  was 
developed  in  the  first  yecf  of  the  project.  Eighty-one  of  those  programs  surveyed  returned 
completed  questionnaires  and  copies  of  the  ongoing  innovation  and  Expansion  (l&E)  projects. 

Over  230  projects  w*^e  received.  They  were  then  reviewed  and  divided  into  disability  groups 
dictated  by  the  quantity  of  returns.  The  major  groups  which  evolved  were  services  to  the  deaf, 
services  to  the  visuaiiv  impaired,  services  to  the  mentally  retarded,  services  to  the  spinal  cord 
injured,  services  to  the  mentally  III.  and  a  fine!  potpourri  classification  of  other  disabling  conaitions. 

The  do+a  receive  from  this  Initial  survey  are  presently  being  analyzed.  Some  of  the  early  nnaings. 
however,  can  be  indicorea  now.  In  response  to  the  secfion  on  innovations  for  the  severely 
disaoied.  there  Is  general  agreement  among  regions  on  most  items*  A  primary  change  made  bv 
agencies  Is  in  the  utilization  of  similar  benents:  e.g..  resources  such  as  insurance,  meoiccre. 
medicaid,  are  also  usrC  to  support  sources  for  this  poDuiation.  Other  changes  which  hove  been 
made  include  the  initiation  of  training  for  staff  to  Increase  their  capacity  to  serve  the  severely 
disabled  and  the  addition  of  staff,  positions. 

The  iScE  projects  which  have  been  divided  into  selected  grcvos  by  disability  types  and  functions 
ere  currently  ceing  shared  with  excerts  within  tt^e  field  of  renccllitcrion  wno  are  fcmiticrwith  the 
specific  fielc.  Each  experr  has  been  asked  to  review  rhe  i&E  projects  end  to  deveicp  a  wrltrerj 
report. 

Thus  far  we  hove  received  the  reports  concerning  the  following  disabilities:  hearing  impaired, 
mentally  ili.  mentally  retarded,  and  visually  impaired. 
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The  second  phase  of  the  project  is  to  provide  o  survey  of  employer  attitudes  toward  the 
employment  of  the  severely  disabled.  This  activity  has  been  initiated  and  ail  survey  information 
has  been  collectea  to  date.  One  hundred  and  seven  Metro  Attcnto  employers  were  surveyed  on 
their  attitudes  toward  employment  of  the  severely  disabled.  The  two  instruments  used  were 
developed  as  a  moaification  of  previous  instruments  developed  by  Rickord  et  ol.,  combined  with 
materials  developed  by  A.C  Williamson.  Jr..  Data  will  be  analyzed  and  compared  within 
respondents  and  among  three  groups  of  small,  medium  and  large  employers.  An  on-site  survey  for 
architectural  barriers  within  business  and  industry  was  also  completed.  Fifteen  (15)  employers 
from  eoch  of  the  srrjall,  medium  and  large  classifications  were  selected  and  accessibility  was 
reviewed  within  the  employment  setting.The  initial  review  of  the  information  suggests  that  o  very 
limited  number  of  employers  hove  barrier-free  facilities  for  the  severely  disabled.  Supnsingly.  a 
significant  number  have  employed  disabled  persons  within  their  work  force.  A  comparison  of  the 
accessibility  to  employment  by  the  size  of  employer  suggests  problems  continue  to  exist  in  the 
provision  of  employment  for  the  severely  disabled* 

The  initial  data  suggest  also  that  most  employers  expressed  on  interest  in  accepting  the  disabled 
for  employment.  All  large  employers  stated  that  they  could  accept  the  handicapped  employee, 
while  only  69%  of  the  medium  employers  felt  they  could  accommodate  the  disabled.  The  small 
employers  reported  with  an  88%  positive  response  to  this  question.  Employers  presently  hove 
disabled  wort<ers  on  their  wort<  force  at  a  varying  rate.  Large  employers  lead  the  other  groups,  with 
83%  reporting  that  they  have  disabled  employees.  Small  employers  were  second  with  56%  and 
the  medium-size  employer  hired  disabled  workers  at  the  lowest  rate  of  44%. 

There  were  inconsistencies  with  responses  related  to  types  of  handicaps  accepted  and  types 
employed.  Large  companies  reponded  with  87%  demonstrating  that  they  would  accept  blind 
applicants  for  entry  levet  positions,  yet  they  show  only  one  current  btind  employee.  For  accepting 
paraplegics  in  entry  level  positions.  80%  of  large  companies  and  86%  of  medium  size  companies 
responded  positively.  However,  neither  company  responded  that  any  such  employees  were 
presently  working  there.  These  discrepancies  may  indicate  that  although  employers  a  re  willing  to 
match  the  type  jobs  available  with  types  of  handicapped  people  appropriate,  they  are  not 
following  through. 

In  order  that  employers  con  be  in  touch  with  a  pool  of  qualified  disabled  job  applicants,  they 
need  to  have  contact  with  a  Vocational  Rehabilitation  agency.  When  questioned  about  their 
contacts  with  Vocational  Rehabilitation  agencies*  the  employers  reported  very  limited  contact. 
25%,  while  the  larger  employers  had  a  higher  rote  of  contact.  73%. 

A  final  areo  which  was  assessed  in  this  part  of  the  study  was  theavok  ability  of  job  descriptions.  It  is 
important  for  a  potential  job  applicant  to  be  able  to  review  tne  tasks  involved  in  performing  a  job 
in  order  to  determine  his  capacity  for  performing  the  job.  Our  data  suggest  that  only  27%  of  the 
large  companies  surveyed  had  job  descriptions.  Only  thirteen  percent  (13%)  reported  having  job 
descriptions. 

In  addition  to  surveying  employers  about  accessibility  to  employment,  additional  data  were 
gathered  on  architectural  barriers  at  the  work  site.  Initial  analyses  of  the  data  suggest  that  most 
employers  have  done  little  to  remove  orchitectuJ  al  barriers  to  empioyment. 

On  the  positive  sice,  all  employers  sampled  had  accessible  water  fountains  and  telephones. 
Beyond  these  items,  however,  c:  rather  oismoi  picture  emerges  on  the  other  items  sruaied.  Of 
major  concern  were  rest  rooms*  There  were  no  (0%)  rest  rooms  cvoiloDle  for  the  cisocied  in  rhe 
small  and  medium  compcnres  and  only  20%  of  the  large  companies  have  accessible  rest  room 
facilities. 

A  second  maior  area  where  barriers  exist  is  rhe  work  space.  The  on-site  survey  found  that  only  ^% 
of  the  medium  companies  have  work  space  which  is  accessible  to  the  discoled  worker  The  small 
companies  were  observed  to  have  56%;  and  the  large  companies  were  highest,  with  60%  barrier* 
free. 

The  'nirici  'nrercretction  end  recommenacTions  from  these  care  suggest  'her  emcicvers  cccear 
*'o  be  'Ogging  :n  rnetr  resoonse  to  laws  which  encourage  the  emplcvment  of  thecisccieo  workers, 
not  or  ^'ly  '  •remcioyment  Qxcctices.  cut  oiso  in  rhe  removal  of  crcnitecrurcl  bartiers  wnich  imcece 
the  entrance  into  and  fu  rpartioipoticn  within  the  work  site.  ^  . 
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APPUCABILITV:  We  anticipate  that  the  findings  would  result  in  a  significant  contribution  to  the  successful 
impiementcTllon  of  th.e  RehcDilitatlon  Act  of  1973  as  annenaed.  Specifically,  tt^e  anticipated 
benefits  include: 

! .  A  detailed  description  of  the  current  state-of-the-art  in  providing  services  to  the  severely  aiscbted. 

2.  A  mechanism  for  sharing  information  among  the  VR  agencies,  pointing  out  gaos  in  the  current 
models  being  used,  and  indicating  needea  facility,  personnel,  end  fiscal  resources. 

3.  An  opporhjnity  to  test  the  feasibilitv  of  applying  a  systems  approach  to  model  integration  among 
a  variety  of  organizational  structures  all  attempting  to  provide  efficient  and  effective  ser^/ices  to 
the  severely  disabled  through  the  state-federal  program. 

d.  Documentotton  of  the  resources  and  procedures  needed  to  implement  an  integrated,  ideal 
model  derived  through  a  systems  analysis  of  existing  models. 

5.  Research  evidence  for  the  efficiency/inefficiency  and  effectiveness  of  an  Integrated,  ideal  model 
derived  through  a  systems  analysis  of  existing  models. 

6.  The  reviews  of  the  l&E  projects  will  be  suitable  for  inclusion  in  o  monograph  built  upon  an  outline 
developed  by  us.  This  document,  along  with  the  data  which  hove  been  gathered,  will  be  one  of 
the  primary  dissemination  modes  from  the  materials  provided  by  the  experts.  Specific 
recommendations  for  services  for  the  severely  disabled  will  be  developed. 

7.  The  role  of  the  VR  agency  in  providing  information  to  business  and  industry  on  the  removal  of 
architectural  barners.  and  finally  in  providing  information  on  the  potential  pool  of  qualified 
disabled  job  applicants  for  employers  in  need  of  workers  will  be  Clecriy  identified. 


i07  Clinical  Effectiveness  of  Potient-Self-lnstruction  in  Physical  Rehabintaticn 
Skills  and  Implications  for  Delivery  Systenns 


Principal  Investigator  C.  Gonnella,  Phi5. 

Sfotua:  New 

Dates:  April  19aO*Dec©mber  1981 

Cosh  Annual  $59,371  Projected  Total  $59,371 

BT  Annual  $59,371  RT  %  of  Annual  Total  100^ 

Annual  Report  Reference:  ^15,  Page  239.  R-67 


objk:tive5: 

1  To  demonstrate  the  effectiveness  of  a  seif  instructional  strctegy  in  crutcn  walking  with  English  cna 
ncn-English  specking  patients  in  venous  settings. 

2.  To  add  sign  language  to  the  video  tapes  cevelcced  and  test  fhese  with  a  deof  sample. 

3.  To  assess  rhe  fecsibili^/  of  fhe  self-instajction  units  within  different  delivery  systems. 

4.  To  identify  other  physicct  rehabilitation  tasks  that  will  iend  themselves  effectively  to  potient  self- 
instruction  and  develop  two  representative  prototypes:  One  in  occupational  therapy,  and  one  in 
pnvsical  thercoy. 

5.  To  rest  rhe  ore ro types  ceveioceo. 

t.  To  identify  rhe  tmpiicaticns  of  rhts  strctegy  with  pracritfcners. 

7  To  denve  guidelines  with  practitioners  whicn  would  assist  them  to  develop  patient  seif-help  video 
tape. 
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METHODOLOGY:  A  26-month  project  Is  planned  in  which  work  toward  rhe  ccccmplishnnenr  of  the 
objectives  ovencp.  The  mcior  empnasis  in  rhe  first  yeor  is  on  coiJecring  data  in  several  aifferent 
delivery  systems  on  the  effectiveness  and  the  conditions  of  effectiveness  in  the  use  of  the  self- 
instruction  unit  in  rhe  three-point  crutch  gait.  At  the  end  of  the  first  project  year  we  shcil  hove  met 
i-he  first  three  obiecrives:  (^)  and  (2)  identifying  the  effectiveness  of  seif-instruction  in  aifferent 
systems  with  a  variety  cf  patients  (without  brain  damage);  and  (3)  assessing  the  feasibility  of  this 
strategy  within  these  varied  settings.  Examples  of  delivery  svstems  are  the  general  hospital, 
rehabilitation  centers,  outpatient  clinics  and  possibly  home  health  services.  Some  work  will  hove 
been  done  also  on  the  fourth  and  fifth  objectives:  (4)  developing  representative  prototypes  for 
other  activities  lending  themselves  to  the  self-instructiondi  approach;  ana  (5)  identifying  the 
implications  of  this  self-instructional  approach  with  practitioners. 

In  the  second  year,  the  focus  of  the  work  is  objectives  3  and  4,  and  guidelines  will  be  derived  with 
practitTonefs  for  furthering  the  deveiooment  of  similar  self-help  units  ana  their  use.  The  remaining 
two  months  wili  be  used  to  prepare  final  materials  for  aisseminotion. 


Specific  Activities,  Year  !: 

1.  Modify  the  evaluation  forms  already  developed  which  were  used  in  the  faboratory  testing  cf  the 
seifHnsttuctional  units  on  crutch  walking. 

2.  Recruit  and  orient  the  fwo  samples  of  participants.  We  wiil  meet  with  those  within  Region  IV  Our 
working  asscciaticn  with  participants  outside  of  Region  fV  will  be  ccnductea  by  correscondence 
and  phone. 

3.  Explore  with  the  local  participants  othr*-  rehabilitation  skills  that  are  amenable  to  the  seif- 
instructicnal  sttategy. 

4.  Select  two  of  these  skills,  one  in  P  T.  and  one  in  O.T.  to  be  programmed  and  developed  into  a  self- 
instructionaf  videotape  format. 

5.  Design  evaluation  forms  to  test  rhe  effectiveness  cf  the  hA/o  new  units  ana  to  assess  the 
aaministrative  problems  of  using  this  strategy. 


Specific  Act:villes.  Year  H: 

1   Analyze  data  from  rlrst  year. 

2.  Test  two  new  units,  collect  and  analyze  data. 


?='NDiNG3  TO  DATE:  None.  This  croject  has  not  yet  been  activated  because  of  icck  cf  funds. 


APPLiCAfllLiT'/'-  Seif-care  and  self-instruction  in  rhe  prevention  and  maintenance  of  health  ere  principles 
receiving  much  attention  these  days,  for  a  vanetv  of  reoscns;  e.g..  cost  effectiveness,  oprimci  use 
cf  cerzcrr.fB^  rinne  and  skills,  end  client  Involvement  cs  a  cesiraoie  crccess.  We  believe  "hese 
reasons  cna  ethers  cociy  ro  tre  ccr-^ccacy  cf  wiaer  use  cf  seif-instructicnai  materials,  camcuianv 
■n  ccauinr.g  or  reiecmmg  rne  meter  skills  cf  cnysicei  rencciiltcticn.  Thjs  wicer  use  recuires  rhe  kina 
of  ccncertea  effcrr  end  ertenricn  to  strategies  of  catlent  cammistereo  seif-instruction  thct  is 
prccosec  m  rhis  project  The  general  strategy  is  one  thai  sncuidaccly  tomcnyagegrcupsanc  to 
many  cisabtliW  grouDS. 


ERIC 


171  J 


Emory  University 


108  Methods  Time  Measurement  in  Establishing  Standards  of  Performance 
in  Physical  Rehabilitation 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference 


C.  Gonnella,  Pti^. 
New 

October  1978-Septembef  1981 

Annuat  $46,774 
RT  Annual  $66,774 

a*iS,  Page  250,  R-6a 


Projected  Total  $66,774 
RT  %  of  Annual  Total  100% 


OBJECTIVES:  The  development  of  standaras  of  performance  to  derermine  therapeutic  effectiveness,  cost 
effectiveness,  and  related  questions  in  the  provision  of  health  services  requires  reliabie  valid  tools 
which  are  also  easy  and  inexpensive  to  apply.  In  response  to  this  issue  of  developing  criteria,  we 
proposed  to  adapt  an  assessment  tool  derived  from  the  system  of  Predetermined  Time  Standards 
(PDTS)  to  the  needs  of  health  professionals  in  physcial  rehabilitation.  Methods  Time  Measurement 
(IVtTM)  derived  from  Predetermined  Time  Standards  (PDTS)  is  a  procedure  which  reduces  any 
operation  (activity)  into  its  basic  motions  and  then  assigns  to  each  motion  a  predetermined  time 
standard.  The  pre-determined  time  standard  stems  from  the  nature  of  the  motion  and  the 
conditions  under  which  it  is  made. 

To  confirm  the  potential  use  of  MTM  identified,  and  to  encourage  the  use  of  MTM.  we  propose  the 
following  objectives: 

1.  To  identify  the  applications  and  limitations  of  MTM  in  physical  rehabilitation: 

2.  To  develop  end  test  representative  applications  of  MTM: 

3.  laentifv  differential  control  of  movement  elements  by  the  client  through  MTM  analysis,  thus 
permitting  individuaiized  therapeutic  intervention. 

Because  MTM  divides  a  functional  movement  into  its  component  parts,  performance  efficieno/ 
can  also  be  determined  for  the  elements  within  the  total  movement. 

4.  Design  performance  measures  that  by  the  very  process  of  using  MTM  produces  o  standardized 
test. 

Since  ivmyi  has  predetermined  normal  values,  construction  of  a  performance  test  designed 
through  MTIVI  synthesis  would  have  normal  values  outomotically. 


METHODOLOGY-  This  project  has  been  divided  into  four  stages:  1)  Preparatory:  II)  Development/Testing: 
111)  Dissemination:  and  JV)  Evaluation. 

The  Preparatory  Phase  will  consistof  the  training  of  associated  physical  therapy  end  occupational 
therapy  personnel  in  the  use  of  MTM  and  the  selection  by  these  personnel  of  activities  in  therapy 
that  would  lend  themselves  to  the  application  of  MTM.  The  Development/Testing  Phase  will 
include  the  development  and  testing  of  the  chosen  application  of  MTM  and  preliminary  work  on 
a  monograph  and  videotapes  which  will  be  used  as  seif-instructionai  units  for  other  health 
personnel.  During  the  cisseminotion  phase,  the  monograph  and  videotapes  will  be  comciered 
and  a  workshop  prepared  for  various  health  personnel  interested  in  leoming  and  applying  the 
MTM  method.  The  evaluation  phase  will  consist  of  the  assessment  of  the  impact  of  disseminated 
materials  through  the  use  of  mailed  questionnaires. 


FNDiNGS  TO  DATE:  Phase  I  (Preparatory)  is  now  close  to  comoierion  and  Phase  il  begun.  A  vwoacv 
wcrksnOD  was  held  or  i^T-6  curing  whicn  the  cccuparicncl  end  physical  rherooisTs  asscciOTeo 
with  rhe  project  lecmed  the  ocpticoticn  cf  MTTS/I.  The  Jebscn  test  of  hand  function  was  selected  as 
an  example  of  an  ocTivity  that  could  be  analyzed  with  MTM.  The  results  of  the  MTM  analysis  ccuid 
then  be  compared  with  the  standardized  values  determined  previously  by  the  authors  of  the  test. 
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As  port  of  Phase  II  (Develcpment/Testing),  mis  MTM  analysis  was  completed  and  comcared  with 
the  values  supplied  by  rhe  tesf  s  authors.  Out  of  seven  tasks  analyzed  in  the  test,  the  rime 
standards  from  (vmv/l  analysis  and  these  predetermined  by  the  authors  were  comparable  in  only 
two  of  the  tasks.  Further  testing  of  other  possible  applications  of  MTM  analysis  is  planned  to  assess 
the  extent  of  the  disparate  results,  to  identify  the  reasons  for  rhe  discrepancies  and  their 
impiiCQTions  for  the  use  of  MTM  as  originally  proposed. 

APPUCABIUTV:  The  term  **cost  effectiveness"  has  invaded  the  concerns  of  all  heolth  professionals  with 
insistent  demands  for  outcome  assessment.  Effectiveness,  however,  cannot  be  achieved 
separately  or  independently  of  standards  for  qualify  of  care,  which  inevitably  involve  questioning 
the  efficacy  of  current  practice.  The  development  or  adaptation  of  assessment  tools,  such  as 
proposed  here  for  portent  outcome  assessment  and  for  monitoring  patient  progress  help  to  guide 
and  direct  the  kinds  of  changes  that  may  need  to  be  made  in  the  pxittems  of  current  practice. 
Objective  norms  thus  become  essential  elements  as  a  precursor  to  improving  cost-effectiveness, 
IVTTM  holds  promise  for  providing  c  reliable  and  valid  tool,  easy  and  inexpensive  to  apply  from 
which  normative  guidelines  for  treatment  programming  and  outcome  assessment  can  t  e 
developed. 


i09  Muscle  Re-Education  for  Chronic  Low  Back  Pain  Patients— An  Electro- 
myographic Biofeedback  Study 


Prlncipol  Investlgcrtor 

Status: 

Dcrtes: 

Cost 


Steven  L  Wolf,  PhD. 
New 

April  1979-March  198-1 

Annual  $30^10 
RT  Annual  $30^10 

^15,  Page  202,  5-49 


Protected  Total  $59^ 
RT  %  of  Annual  Total  100% 


Annual  Report  Reference: 

OBJECTIVES: 

General:  To  determine  whether  neuromuscular  re-education,  using  EMG  feedback  from 
pcraspinal  musculature^  can  alter  pain  levels  in  a  chronic  low  back  pain  population. 

Specific:  To  determine  if  quantrflabie  EMG  levels  change  significantty  as  a  function  of 
neurcmusculor  re-education. 


To  analyze,  when  such  changes  do  cccur.  whether  they  begin  to  cpproximcre  values  already 
measured  for  sex-cnd-oge  matched  normals. 

To  determine  whether  a  significant  ccrrelation  exists  between  changes  in  trunk  mobilitv  (strcignt 
leg  raising,  rotation,  larerci  bending)  and  present  poin  rating  indices. 

To  decide  whether  a  specific  EMG  feedback  training  partem  or  seauence  can  ce  estcoiisnea 
curing  avnamic  beck  movements  among  a  chronic  low  back  cam  copulanon 


METHCDOLCGV:  Twenty  chronic  back  pain  patients,  without  previous  beck  surgeries  are  admitted  to 
this  stucy  if  they  meet  the  following  cntena;  no  drug  abuse,  older  than  20  years  of  age;  no  previous 
experience  with  EMG  feedback;  easy  access  to  RT-d  facilities:  presently  employed;  and  willing  to 
pcrricicate  in  this  20  week  session.  Electrcmycgraphic  cnctvsis  of  pcrcscinal  muscuiarure  and 
rr^cbiliW  measurements  are  mode  rcurineJv  end  ccmccrea  normative  cata  orevicusiy 
corairee  from  age  cnc  sex  m.crcnec  sndivicueis.  Petienrs  ere  seen  in  d  blocks  eccn  icsrspg  5 
weeks.  Evaluation  (conTroi)  ana  n-ainmg  sessions  ere  eirerneree  end  cucnritctive  cncrges  m 
EMG.  mcotliW  end  pom  are  compared  ever  time.  Elecrromycgrapmc  btcfeeeback  rrainmg 
sessions  consist  of  feedback  during  aynamic  movement  and  are  cesjgned  ro  reach  pcrients  ro 
cnange  posture,  porticuicriy  related  to  activities  that  exacerbate  pain. 
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flNDlNGSTO  DATE:  This  projecT  has  been  active  for  six  months  and  presently  5  patients  are  being  treated. 
Preliminary  data  analyses  would  suggest 

1 .  Appropriate  responsiveness  in  terms  of  pain  reduction  and  eiecrromyographic  changes  are  most 
obvious  during  treatment  rather  then  control  sessions. 

2.  Improved  mobility  appears  greater  than  subjective  reports  cf  alleviation  of  pain. 

3.  A  clear  need  for  psychological  intervention  (behavioral  modification  techniques)  as  a 
component  of  low  back  neuromuscular  re-educatton  is  appropriate. 

4.  Patients  with  seemingly  similar  diagnoses  respond  differentty  to  treatment  and  each  treatment 
plan  incorporating  EMG  biofeedback  training  must  take  work-related  postural  problems  into 
account  when  developing  specific  training  strategies. 

APPLICABILITV:  Since  surgical  and  physical  rehabilitative  treatment  of  the  low  back  pain  patient  involves 
mounting  costs  to  the  patient,  prolonged  treatment  time  for  the  rehabilitation  expert,  cifficulties 
in  job  placement  for  the  vocational  rehabilitation  counselor  and  loss  of  productivity  to  society,  ttie 
implications  of  this  study,  when  acted  upon  by  clinicians,  could  dramatically  altercontemporary 
treatment.  The  outcomes  of  this  study  couid  provide  clinicians  with  new  methods  for  postural 
positfons,  revisions  in  the  working  or  home  environment,  and  new  approaches  to  the  use  of  body 
rT\echanics  in  performing  functional  activities.  White  patients  may  not  be  able  to  assume  their 
previous  vocations,  particularty  wtiere  hard  manual  labor  is  concerned,  they  will  be  employable 
rather  than  dependent  on  society  for  their  subsistence.  Consequently,  we  anticipate  referrals  of 
these  patient  types  to  VR  agencies  for  placement  in  new  job  opportunities. 

The  addition  of  EMG  biofeedback  training  during  dynamic  movements  in  low  back  pain  patients 
wiil  odd  another  dimension  to  the  overall  rehabilitation  process.  Should  this  procedure  prove 
feasible,  allied  health  professionals  will  be  able  to  apply  standardized  guidelines  using  a  new 
technique  in  the  rehabilitation  process  with  low  back  patients.  As  a  result,  the  physician  will  nor 
need  to  devote  as  much  time  and  effort  to  the  evaluation  and  placement  of  his  patients. 


EKLC 


174 


Tufts  University  (RT-7) 
Medical  Rehabilitation  Research  and  Training  Center 


CORE  AREAS 


Independent  Living 

Research  into  programs  and  policies  that  restrict  the  cbility 
of  disabled  persons  to  live  independently  and  evaluation 
methodology  for  indecendent  living  prcgroms. 


Rehabilitation  Engineering 

Studies  in  engineering  design  to  develop  solutions  fcr  communication 
and  environmental  problems  for  persons  with  severe  physiccj  ciscbHiries. 


Applied  Physiology 

Various  studies  in  areas  of  regional  concern  such  cs  medicai 
rehabilitation/exercise  physiology,  bjofeecbcck  for  scinai 
cord  injury,  end  cardiac  rehCDiiitation. 
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110  Comparison  of  Outcomes  of  Obese  DiabeMcs  to  Obese  Non-Diabetics 
After  a  Multidisciplinary  Program  of  Alteration  of  Preventive  Health 
Behaviors 


Principol  Investigator: 
Status: 


Theresa  A.  Hoskins.  R.P.T.,  M.S. 
Completed 

July  1976- September  1980 

Annual  $15,3^8 
RT  Annual  $6590 

^A4,  Page  335.  R-65 


Dates: 


Cost: 


Projected  Total  $76,525 
RT  %  of  Annual  Total  41% 


Annual  Report  Reference: 


OBJECTIVES: 

1.  To  determine  outcome  differences  Oetween  two  groups  of  ooese  subjects:  ciaberics  and  non- 
diaberics.  after  a  multicisciplinarY  program  for  the  clteration  of  their  preventive  health  behaviors. 

2.  To  measure  outcomes  of  all  obese  subjects  involved  in  the  multidisciplinary  program,  in  terms  of 
physiologic  change  (aerobic  capaci^/).  physical  change  (weight  loss  and  body  composition 
m.eosures),  metabotic  change,  (fat  or  carcohydrate  substrate  utilization),  vocational  or  cvoca- 
tronal  change,  and  behavioraf  change  (eoting  end  activity  behaviors), 

3.  To  compare  motivational  factors  in  the  tv^o  groups  of  obese  subjects  toward  altering  their 
preventive  health  behaviors. 

^.  To  clanfy  the  barriers,  emotional  or  physical,  which  prohibit  aopropriare  alteration  of  preventive 
health  behaviors. 

METHODCLOGY: 

1.  Screening  of  all  ocese  subjects  referred  by  pi^ysicians  for  a  program  of  vveight  conrrol  was  acne 
on  the  basis  of  dierary  history,  body  weight  (20%  over  iaeai).  exercise  roJerance.  emorionci 
suitabliity.  and  com.ciiance  with  an  individual  diet  over  a  preliminary  four  weeK  period. 

2.  A  written  contrccr  was  wnrten  and  sic  ned  by  each  person  and  each  srcff  member 

3.  Group  behavior  modification  sessions  were  held  once  per  week  and  group  exercise  sessions  rhree 
rimes  per  wee.k. 

4.  Behavior  modification  for  weignt  control  consisted  of  daiiy  earing  end  activity  reccrds.  rheiaenti- 
fication  of  eating  cues,  haoits  which  encourage  overrating  end  factors  in  the  social  environment 
which  lead  to  over-earing  or  under  exercising.  Elimination  or  sucstitution  of  maladaptive  bencvicrs 
and  envlronm.entai  modifications  were  suggested.  Relaxation  techniques  were  taught  Videotap- 
ed simulation  techniques  were  used  to  introduce  issues  confronting  dieters. 

5.  Measures  at  the  end  of  the  contract  penod  Include  changes  tn  eating  behavior,  compliance  with 
diet,  weight  loss,  body  composition  changes,  aerobic  capacl^^  activity  quesrionnoire. 

Findings  to  DATE:  Tweniy-six  percent  of  the  population  enrolled  in  this  program  completed  it  success- 
fully. Rtty  percent  of  these  were  diabetic. 

Diabetic  mecn  improvement  in  aerobic  capacity  is  *  .73  L/min  Oc.  wnile  non-aiabetic  mean 
improvement  is  -  95  Ly'min  Gz  Diabetic  mean  weight  loss  is  -3.85  Kg,  while  non-diabetic  mecn 
weight  loss  li:  -7.41  Kg.  Diabetic  m.ean  axillary  girth  measures  were  reduced  by  2.C4  inches, 
while  non-diacetic  m.eon  girth  reoucrion  was  5.40  inches,  jiacetic  m.ean  svsTOiic  biccc  cressure 
was  changed  by  -6.2  mm  Hg,  non-diacetic  mean  systolic  was  changed  by  -3.1  mm  Hg.  Diabetic 
mean  diastolic  blood  pressure  was  changed  by  -4.0  mm  Hg,  non-diabetic  mean  aicstotic  blooa 
pressure  was  -2.4  mm  Hg. 

Follow-up  on  the  people  who  completed  the  program  successfully  show: 


Diabetic 
Current  Status 


Non-Diabetic 
Current  Status 


No  furner  contact 
exercising  seif 

scugnt  more  heio  'or  weighr 
co-m.crbidity  developed  later 
num.cer  employed 


3 


o 
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APPLICABILITY:  The  results  of  this  study  should  provide  informatior^  useful  to  other  rehabilitation  facilities 
and  clinics  where  exercise  can  be  mode  on  integral  parr  of  an  approach  to  treorment  of 
obesity  Informanon  about  the  problems  diabetics  hove  relative  to  those  non-diabetics  have  m 
their  efforts  to  lose  weignt  hove  been  relatively  unavailable.  These  findings  con  be  aopned  to  o 
variety  of  settings. 

111  Design  of  qn  Inexpensive  Audio  Message  System 

Principal  Investigator:  Andrew  Thomas.  B.S. 

Status:  Completed 

Dates:  November  1979-October  1980 

Cost-  Annual  $14,307  Projected  Total  $23,500 

RT  Annual  $13,444  RT  %  of  Annual  Total  94% 

Annual  Report  Reference:  #14.  Page  124.  R-68 

OBJECTIVES:  The  objective  of  this  project  is  to  develop  a  low-cost  audio  tope  storage  unit  that  con  be 
used  ir^  conjur^ction  with  existing  communication  devices.  The  system  will  be  capable  of  storing 
up  to  256  recorded  messages  of  human  speech  which  will  be  selectable  by  the  user. 

The  unit  will  hove  the  following  features: 
1   Less  than  10  seconds  average  access  time  to  the  stored  d-second  messages. 
2.  Acceptability  of  inputs  from  scanning,  direct  selection  and  encooing  devices. 
3  Ability  to  be  reprogrommed  by  the  clinician  using  standard  nontechnical  merhods. 
METHODOLOGY:  There  exists  on  the  commercial  market  on  inexpensive  tape  transport  which  con  be 

operated  at  high  speeds  of  rewind  end  fast  forward.  Th.e  unit  .s  ecuipped  with  a  photo  op^ico! 

counter  which  provices  a  foirty  accurate  position  indication  of  the  ^cpe  location 

The  Massachusetts  Deportment  of  Education  has  provided  funding  for  the  piccement  of  3  of 
these  units  in  special  education  classrooms  in  the  Commonv^eolth.  Additionally,  one  ur^it  has 
been  placed  with  a  commercial  m.cnufacturer  to  test  'ts  mart<etabiiitv.  These  units  will  be 
attached  to  the  Symbol  Tufts  interactive  Communicator  which  will  provide  cn  input  mechanism 
The  SymTlC  is  by  no  means  the  only  device  which  can  serve  as  an  input  to  the  tope  recorder 

The  initial  devices  constructed  during  the  Spring  of  1980  store  5o  messages  which  conform  to  the 
SymTlC  format  Tne  tope  drives  ore  provided  with  microprocessor  circuitry  which  will  accept  an 
input  from  the  scanning  unit  This  input  will  select  a  posi  Non  on  the  tape  that  is  in  the  drive  cna  the 
frock  on  which  it  is  stored  The  messages  will  be  stored  in  23  consecutive  locations  cn  each  of 
troc'/s  of  a  star  idord  Philips  tape  cassette  The  tope  will  begin  to  'fast  forv/oro"  from  the  beginning 
of  the  tope  (BQT),  The  circuitry  will  monitor  the  photo  cptical  position  indicator  for  ^he  desfrec 
location,  ^/yhen  the  specified  count  is  recorded,  the  unit  switches  into  the  play  mode  Once  *he 
message  is  played,  the  tape  will  be  returned  to  the  BQT, 

Uoon  c  jmoietion  of  the  design  described  ooove.  the  3  units  wiH  be  fabricated  and  oiocec  in 
ODproonate  settings.  The  SM^ C  staff  will  observe  the  use  of  tne  devices  crd  laentitv  the  para- 
meters of  a  ^inci  oesign  meetings  witn  the  classroom  teachers  and  cunicions  as  weli  as  the  users 
will  provice  vciuoDie  mour, 

^he  final  stage  of  the  proiect  wii!  oe  the  development  of  a  unit  wmc^  wni  store  uo  to  SCO  messages, 
^he  chosen  taoe  trcnsoort  ncs  ti^e  capablli^  of  recording  on  ^  rrccxs  A  method  will  be  devisee  ^o 
calibrate  the  taoe  to  the  center  of  me  tape  after  eocn  message  is  "spoken  '  An  inexpensive 
microDrccessor(r?CA  1802)  wtil  provide  the  processing,  bngineenng  evaluation  such  as  renaoilitv. 
durcDitiW  and  occuracv  wtii  oe  undertaken.  At  the  time  of  successfui  comoietion.  c  m.onufcctur- 
er  will  oe  sought 

^vs:^rr  ccsr  :nciucing  rc2ce  rransccr  c-rcuitry  cnc  odcittcnci  --^e'-^or;  sr^cuic  ce  <n  r-e  :C0 
^  acorcx:mcreiv  ^he  ccsr  of  a  crating  or  di5c;cv  unit  jsec  ,n  orher  comr-.umcc^ors 
^-,i-w^r>a  svsr^m.s  -eve  ceer>  evctuc^ec  for  sceed  zf  access.  ccrcc..:n/.  -nre.- 
Mai4r7  cost  anc^eliaDiiirv  potennoi.  T-NEMC  Tape  Tronsccn  Srcn^crc  ^coe  Trcnspcrt  vorrc. 
iSnSvo.S  TSi  Talking  Calculator.  McDcnneii-Dougias  Stored  Speech  Devce  and  Scitromcs 
'Orm-A-Phrase 
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The  principle  differences  between  ^he  T-MEMC  and  Stanfcra  systems  are  the  rape  transport  and 
rhe  speed.  The  T-NEMC  unit  will  use  a  standard  sized  cassette  in  comparison  ro  the  Stanford 
device  which  employs  a  miniature  data  logging  system  (iVticrcvox).  mode  m  Wcirhom 
Massachusetts.  The  Microvox  is  a  continuous  loop  which  must  de  run  at  real  time  Each  message 
must,  therefore,  plav  the  entire  tape  (only  the  message  desired  is  heard )  Thus,  if  500  messages  ere 
words  on  a  tape,  each  selection  must  play  the  tape  for  the  entire  time  for  500  words.  The  use  of  The 
more  conventional  tape  transoort  allows  for  dual  track  locations,  thus  reducing  by  cne-hcif  the 
distance  traveled  by  the  search.  The  fast  search  is  on  the  order  of  10  times  the  pfcvmg  speea 

The  quality  of  the  recording  is  also  superior  in  the  cassette  unit  The  Microvox  uses  a  miniature  tape 
which  was  originatly  intended  for  digital  data  logging  only 

The  final  stage  of  the  project  will  befoltowupon  the  placed  units  to  determine  relicbilitv  durability, 
and  general  usefulness,  if  the  units  are  considered  a  worthwhile  teaching  aid.  manufacrurers  will 
be  pursued.  Currently.  Zygo.  Inc.  has  expressed  the  most  interest 

System  cost  including  tape  transport,  circuitry  and  additional  memory  should  be  in  the  $1000 
range.  This  is  approximately  the  cost  of  a  printing  or  display  unit  used  in  other  communicators. 

APPLICABIUTY:  The  result  of  this  project  will  provide  private  enterprise  with  communication  devices  using 
low-cost  video  game  technology.  With  this  high  volume  off-the-shelf  components  and  con- 
siderably less  labor  involved  in  construction,  manufacturers  will  now  be  able  to  increase  the 
availability  of  these  units  as  weN  as  reduce  their  production  expense.  The  flexibility  in  design 
will  also  ai;ow  future  adaptations  without  major  increases  in  cost 


i  12  Evaluation  of  Commercial  Speech  Recognition  Device  as  an  Aid  to  the 
Motoricaliy  Disabled 


OBJECTIVE:  The  objective  of  this  project  is  to  explore  the  usefulness  of  a  small  end  inexpensive  soeecn 
recognition  device  thot  is  currently  marketed  for  S250.00  This  device  was  developed  for  the 
hoDbyist  computer  market,  and  is  compatible  with  commercially  available  microprocessor 
hardware.  This  device  is  small  in  size,  and  low  in  cost,  and  the  manufacturer  claims  a  high  level  of 
speech  recognition  accuracy.  This  study  will  address  itseif  to: 

1.  Determining  the  actual  reliability  af  the  cevice  to  distinguish  among  the  "words"  in  two  icw 
redundancy  vocabularies:  the  spoken  digits  "zero  through  nine."  and  the  spoken  alphabet 
"able,  baker.  Charlie  .  /' 

2.  Improving  this  base  level  of  reliability  by  fine-tuning  the  device  to  recognize  the  limited  vo- 
cabularies. 

Consideration  will  be  given  throughout  the  study  to  the  eventual  use  of  the  device  as  a  vcice 
controlled  typewriter,  environm.enrat  control,  and  wheelchair  guidance  control. 

METHODOLOGV:  The  Biomedical  Engineering  Center  has  obtained  a  SPEECHLA3  m.anufactureo  by 
Heuristics.  Inc.  of  Los  Altos.  California  which  will  be  used  in  conjuncrion  with  a  controlling  micro- 
processor to  reach  the  project's  objectives.  Individual  steps  will  include  ordering  and  assembling 
hardware,  research  and  determine  command  vocabularies:  test  and  improve  reliability  of 
SPEECHLAB  software,  test  the  system  by  human  subjects;  reduce  obtained  data  into  final  recort. 

F^NCiNGS  '''C  DATE  A  Z-3C  micrccr'Ocesscrsysremwasassem.c'ed  tesrea  and  interrcced  rc  'heSPrEC'-L-B 
Next  rne  sceecn  reccgninon  programs  supplied  by  HeunSnCS  were  'mipiemenrea  one  rur^  cn  rhe 
system.  The  system  operates  as  follows. 

in  the  Training  Mode,  the  outputs  of  the  three  bond-pass  filters  and  the  zero-crossing  derectcrare 
sampiea  at  the  rate  of  100  samples  per  second  for  1.5  second*^.  Within  this  1  5  secona  time 


Principal  Investigator: 

Status: 

Dates: 


William  Crochetiere,  Ph.D. 
Completed 

November  1978-October  1979 

Annual  $8,127 
RT  Annual  $5,166 

#14,  Page  213,  R-79 


Cost: 


Projected  Total  $8,127 
RT  %  of  Annual  Total  64' 


Annual  Report  Reference: 
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window,  the  beginning  and  end  of  the  spoken  ^,  .ercnce  are  idenfifiea  as  the  points  wnere  rhe 
speech  signal  crosses^a  preset  rnresholo  value  'hen.  for  each  cf  the  d  channels,  '^o  equaiiv 
spaced  samples  ber\A/een  these  ^vo  points  are  stored  in  a  memorv  reference  tcoie. 

Note  that  by  obtaining  16  samples  per  channel  regardless  of  the  duration  of  rhe  wore  cii 
waveforms  are  effectively  normalized  with  respect  to  rim.e  Amplituce  normaiizancr  3  ciso 
performed  by  peak  normalization,  area  averaging  or  vertical  translation. 

In  the  Recognition  Mode,  the  spoken  utterance  is  sampled  and  normalized  as  above  and 
compared  to  each  of  the  words  in  the  reference  table  The  word  which  most  c'osely  m,aTches  it  is 
then  identified  as  the  spoken  utterance.  The  criteria  used  to  determine  a  ^'close  match"  are  the 
Chebyshev  Norm.  Euclidian  Distance.  Polynomial  Measurement,  or  Hamming  Distance 

After  extensive  preliminary  experimentation,  a  final  experiment  was  conducted  to  determine  the 
characteristics  of  the  optimol  system  To  reduce  the  possibility  of  storing  a  *'bad"  reference  wora. 
the  system  was  further  mcciified  to  store  the  average  of  tnree  samples,  rather  than  a  single  somple. 
in  the  reference  table  during  the  Training  Mode  Comparisons  were  made  among  the  three 
amplitude  normalization  schemes  (peak.  area,  translation),  two  vocabularies  (numbers,  and 
months),  and  Kvo  recognition  methods  ( Chebyshev.  and  Ha  mming )  The  conclusion  was  that  the 
combination  of  area  averaging  and  Hamming  Distance  resulted  in  an  a\'erage  maximum 
recognition  rate  of  88%  tor  the  5  subjects  in  the  experiment. 

To  improve  the  s^/stem  performance  further  the  individual  errors  in  recognition  were  investigated 
to  determine  their  probable  cause  it  was  noted  that  when  on  error  cccured.  the  unknown 
utterance  was  closely  matched  to  more  than  one  word  in  the  reference  table  In  fact  in  each 
case  v/here  an  error  cccured.  ^he  rat?o  of  tne  difference  between  the  unknown  utterance  ana  the 
tvyo  nearest  matches  was  less  than  1  6  An  effective  strategy  tnerefore  might  be  mcorporare  mto 
the  reccgnirion  algorithm  a  scheme 'orejeC' any  utterance  for  wnichtnts  ratio '3  :es3  than  1  6  Tne 

problem  with  this  approach  -s  rnat  rhis  would  increase  -he  reccgniricn  tinr^e  of  'he  system  cs  ^rois 
are  •'epeated 

The  relative  effects  of  errors  in  such  a  system  will  depend  upon  the  particular  apolication.  For 
instance,  a  recognition  error  for  an  environnnentai  controller  may  nor  be  cs  critical  as  it  wcuid  be 
for  a  wheelchair  guidance  control  The  values  of  a  correct  recognition  and  the  costs  cf  an 
incorrect  recognition  v/ou!d  be  different  for  both  appiicattons  r^eccgmzing  this  trace-off  betv/een 
sceed  and  accuracy  a  (Receiver  Operating  Characteristic  Cur.-e  isdeveicped  which  aiicws  the 
communication  system  designer  to  select  th^  correct  operating  point  for  a  particular 
communication  svstem 

APPLICABILITY:  The  availaoiiity  of  a  low-cosr  sound  or  voice  recognition  system  wiil  proviae  the  mtendea 
users  with  an  interface  that  allows  them  to  use  a  controHabie  mechanism  (speech),  if  this  is 
successful,  the  use  of  vocal  comm.ands  will  proviae  more  flexible  and  less  physicaliv  aemanamg 
control  of  devices  for  communicanon.  and  environm-ental  control. 

1i3  Development  of  Functional  Eye  Movement  Communication  System 

Principal  Investigator  Richard  Foulds,  M.S. 

Status:  Continuing 

Dates:  November  i978-May  1981 

Cost:  Annual  $i0.2i9  Projected  Total  $98,024 

RT  Annual  $8,929  %  of  Annual  Total  87% 

Annual  Report  Reference:  ^^14.  Page  97.  R-66 

CBjEC"IVE5  The  principal  objective  cf  this  project  is  to  deveioo  on  undersranding  of  the  potential  benefits 
of  a  line  of  sight  communication  system  for  the  severeiv  physically  disabled  "H^e  'mtici  ascecrs  or 
"re  orciect  nave  ccncentrateo  on  rhe  ceve'Ccmenr  cf  etectrcnic  monitoring  sv stems  ^vhcn  ccn 
c'c^ice  ccu:ar  cre'^^ccn  cnc  ^"^ecc  ccsiT'cn  arc  crerra^  cr  cc^o  frcm  vjncn  -he  ■'^e  ct  cc:ze 
ccn  ce  ccmcu'ea  ".cer  ccr^crs  cf  ^'^e  cro:ec^  ere  .rrencirg  'C  cec  '.vi^n  ^re  ^■u.mcr  'cc^crs 
cscec-3  cf  ccn-^mun'oc'^rg  <  9>cfess:^g ;  messcges  v/i'r  z^ei  eves  5ucn  ccrs  ce^'C'^crs  cs 
crgucge  ccarc  -cvcut  crgucge  n-er-um  and  rare  cr  curpur  .vii  ce  ccrsice^ec 

Core  from  thts  stucy  wm  <^od  to  toe  specification  of  an  ccuiarcom.muntcation  svsrem.  ^vhtcn  con 
^        ce  cnmcciiy  useful 
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rViPHODCLOGV-  The  orcject  "S  divided  info  three  rnoior  ohcses.  "he  first  onase  invcives  fhedeveioprr.enr 
of  both  the  narawcre  end  scrtvvcre  reauirec  ^'C  estaonsn  a  !acc^aTor^/  'me  s^gnr  conrmuniccnon 
system.  This  pncse  ccnsisrs  or  three  sucoarrs.  the  ces:gn  of  an  *nrerface  be^veen  rheusercna  rhe 
corneal  reflecrion  monitor,  softv^are  ccnrrci  of  rhe  system  Timing  ono  ourcut  cievices  such  cs 
Gucitorv  ana  visual  feedback  and  the  deveicomenr  of  a  canbrarion  routine  ''eauinng  c  mm, mum 
of  user  involvem-enr 

The  second  pr.ose  'S  an  evaiuanon  of  *he  usefulness  of  sucn  a  device  with  aisaaieo  'naividuais. 
The  final  pnose  -vilt  be  to  define  the  paramerers  for  the  design  of  a  ciimcaiiy  usooie  device 

Basic  Technique:  The  underiying  apcrcach  to  computing  line  of  sight  will  oe  tnat  of  monitorina 
angular  rotation  of  the  eye,  as  well  as  monitormg  the  orrenration  and  position  of  the  iieaa. 

A  review  of  eye  onenratron  systems  by  the  investigators  has  resuiteo  m  the  setection  of  corneal 
reflection  as  the  method  of  choice  The  targets  for  the  system  will  be  pioceo  within  rhe  envrron- 
ment  m  known  locations.  An  indication  of  the  selection  of  one  of  the  rorgers  wilt  be  available  wnen 
the  line  of  sight  (defined  by  the  straight  line  equation)  intersects  the  location  of  the  target 

Corneal  Reflection  Apparatus:  The  investigators  have  chosen  an  optical  system,  which  has  high 
resolution.  The  optical  element  is  a  100x  100  charged  coupled  device  manufactured  by  Fairchild. 
The  unit  IS  incorporated  into  a  sensing  system  witn  appropriate  electronics  by  Solid  State  Sales  of 
Camondge.  Massachusetts.  This  system  will  be  constructed  end  modifiec  so  as  to  be  wearaoieon 
on  eyeglass  frame  and  with  custom  molded  bridge  structure  to  minimize  shiftmg  of  the  frames. 
The  corneal  reflection  will  be  created  by  a  sm.all  infrared  light  source  aiso  fixed  to  the  glasses 
frame 

The  corneal  •'eflection  signcf  monitored  by  ^r.e  CCD  arrcv  'S  suojectea  fo  o  num.ber  of  cossibie 
sources  of  error   Erroneous  'nputs  can  be  reaucea  bv  proceny  cf:enr;ng  ""he  monitor  end 
emitter  with  rhe  eve 

All  control  ana  timirg  for  scanning  the  1C0  x  ICO  arrav  is  perform.ed  by  a  micro-computer  "^.e 
recognition  of  the  corned  image  ^s  processea  and  fiitereo  m  ^he  compijter  *o  filter  out  noise 
miherer"it  in  the  circuitry 

Head  Position  and  Orientation  System:  ^he  laboraton/  oppcrctus  monitors  hece  cositicn  and 
orientation  by  meons  of  an  ultrasonic  ranging  system  The  particuiarcpooratus  to  be  emoioyed  in 
this  pro;ect  will  be  a  three  dimensional  Graf  Pen  m.anufactured  bv  Scentific  Accessor-es 
Corporation 

Three  transducers  are  to  be  attached  to  the  head,  two  are  mounted  on  the  evegiosG  frames, 
which  contain  the  corneal  reflection  receiver,  one  is  mounted  on  a  bono  passing  over  the  rop  of 
rhe  heoa.  Transmitters  are  sequentially  triggered  under  control  of  comouter  and  atstcnce  of 
each  ^^ansm.1tTer  to  ail  four  m.icropnones  iS  stored  in  rhe  comiputer 

Infcrmotion  is  prcoessed  oy  the  comouter  to  cefine  the  posftion  of  the  head  The  heed's 
cr-en^atton  is  represented  n  term:  of  a  vector  eciuct;on  whicn  aefines  the  ongrn  anc  a.recticn  of 
The  neaa 

Target  Detection:  Tne  rwo  subsystems.  Eve  Position  ana  Head  Position  are  aes:gnea  such  'hot 
•yecrcr  eeuc^'ions  define  both  the  eye  s  ana  head's  orientation  in  space  Addirion  of  "ne  n^o 
sectors  rer^ders  c  surr^mation  vector  which  defines  I'he  subiect's  VT-e  of  sight  "^his  vector  ;s  *hen 
?c^vea  simiji'^voneousiv  with  rhe  ec  jation  aefining  rhe  cbiect  cione  "Hne  'esui^mg  ocinr  n  ^re 
surface  of  '"ne  coiect  plane  ts  the  ocoreinare  at  whicn  *he  subject  ^s  fixating 

"-^15  caicuierion  is  repeated  acoroximateiv  -G  t;mes  a  second  end  resulting  inrersecricn  com*  is 
ana:vzed  srat:srjcei!v  ro  oscerrein  the  pomrs  vaiicirv'  as  a  !tne  of  signr  ]ntersecr;cn 

'o  comoensare  for  rhe  fluctuations  ^n  rhe  corneal  refiec^'ion  due  to  ^he  movement  of  the  sensing 
instrumenrs.  system  calibration  is  tnen  oerformed  many  rimes  a  secona.  This  ecoroacn  /viii  serv/e 
ro  ^'^^aintoin  rhe  svsrems  canorcTion  ""or  a  more  prc-iongea  cenca. 

A  Communication  System.:  '^e  '•cce's  occve         ce  'ec  ccee  -v      cc^^-^u^  co* 

'--essege^  "-riC-v  '^e  ^e~scges  -.vi;!  ce  -c'-  auc:  e"rs  or  me  o:rrace'  '-^  s  a-  ,  -ez^  "  -  o.-^ 
cct:ce.  ~rcev/'"rer  '^e  ec'ucJ  se  ec*  c'^'^e  raree'  oe  mcce  ov  ^^^c"  ng  cn  r-^e  'crge'  *2r  o  5e' 
period  of  t;nre  ^aramerers  reiormg      rr.ot  '^xation  r.'-^e  .vni  oe  aerer'^-nea 

Ocular  Controlled  '  'oca!  Output:  The  iccorator/  system  will  be  prcgrcm.rr.ec  'o  'aen:l^/  cCO  rar- 
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gets.  Each  of  the  targets  wiii  be  oefined  cs  c  chonenc  element  ;phoneme  svnoDie.  or  orner 
combincTion  of  phonemes;-  as  defined  by  Trecagnier  ^he  ourour  will  consist  otjne  spcKen 
urreronce  vta  a  mccei  VS-o  4  vctce  svnrnesizer  (Vorrax)  met  is  crrcchea  ro  rhe  BMEC  ccmourer 
Aaditiono!  outcur  wiii  be  provided  through  a  video  graphic  ^ermmci 

ExcerimentQtion  with  rhis  svsrem  wili  consist  of  measuremenfs  of  tne  rote  of  communication  nr-cce 
possible  bv  the  ime  of  sight  system.  The  v^aD1li^y  cf  tne  syilaoary  wiii  be  testec  i:  i  onotner  crojecr  :n 
this  report 

F-NDINGS  TO  DATE:  Activities  have  focused  on  developing  the  eye  position  monitor  hardware  and  inter- 
facing this  into  'h^  mam  system.  Substantial  research  and  excenm.enration  ncs  been  oerformed 

to  develop  a  user  oriented  line  of  sight  communication  system. 

Software  programs  have  been  written  to  perform  the  initial  calibration  of  the  system  for  the  user 
These  wilL  however,  be  revised  and  improved  to  decrease  and  simplify  the  degreeof  user  involve- 
ment in  the  calibration  routine. 

APPLlCABILITV  The  severely  impaired  nonvocal  person  who  successfully  uses  a  typical  scanning  communi- 
cation device  is  limited  by  the  operating  procedure  to  less  than  10  words  per  minute  If  such  a  user 
can  maintain  ocular  fixation  (as  he  must  for  use  of  the  scanning  device )  the  use  of  a  line  of  gaze 
system  could  dramatically  increase  that  output  rate.  The  incorporation  into  this  project  of  the 
syllable  based  language  system  (RT- 7  Project  No.  69)  offers  a  hyoothetical  communication  rate  of 
60  words  per  minute. 

i  14  Application  of  Low-Cost  Micro-Computer  Systems  for  Communication  Aids 

Principal  Investigator:  Andrew  Thomas.  B.S. 

Status:  Continuing 

DQles:  November  1979-October  i980 

Cost^  Annual  $31,921  Projected  Total  $58,000 

RT  Annual  $30,657  RT  %  of  Annual  Totoi  96% 

Annual  Report  Reference:  ^14.  Page  113.  R-67 

OBJECTIVES: 

1  The  ma;cr  objective  of  the  project  will  be  to  construct  r-  general  purcose  communicction  system 
using  low-cost  rechnclogy  Th.e  new  device  will  offer  three  interface  options  to  the  user. 

a.  Tufts  Interactive  Communicator 
b  Dictionary  Mode 
c  Anticipotory  Mode 

2  The  goal  of  this  ohose  of  the  project  is  to  replace  the  excenaive  commumcor.or^.  device-  on  rne 
rr.arvet  wtth  a  icw^cosr  system.  The  result  will  be  increased  avciiabtlirv  of  com.municanon  aids  for 
r^or^.-vocoi  moividuais.  enncncing  their  vccanonot.  educcricnai  cno  social  oorennai 

3  Tine  iast  prase  of  rhe  proposed  project  will  be  to  develop  a  icw-cost.  cirecr  selection 
communiccTicn  device  that  utilizes  the  e^ectrontcs  of  the  scanning  commumcaror  to  lower  the 

of  both  machtnes.  Shcrt!y  after  ten  protcn/pes  have  been  cicced  and  evaluated  tor 
e?te\.riveness.  we  vyUi  be  negoriatir»g  with  commencai  manufacturers  to  produce  born. 

METHCDOLOGV-  The  proDiem  will  consist  of  tv/o  phases  )  construcnon  of  lownnost.  prcgrammcoie 
scann^ng-^/pe*ccm.muniCGtor  (2)  constnjcticn  of  a  lov/<:ost,  prcgrom.mabse  direct-seiecr.on 
ccmm.unicaror 

Phase  '1  tncludec  becoming  ccauainred  with  privare  enterprise  regarding  prcGv-^Tnon 
tecnniques.  imclementation  of  the  proposed  system  using  the  low-cost  RCA  ■  302  micrccrccessor' 
ceveiCDm.enr  of  a  sof>jvare  pacKage:  develcoment  of  a  croducticn  mcaef 

-^cse  2  consists  cf  acac^:'ng  r^e  ^^ase  :  des;gn  ro  a  c:rect-5e'ei;:t  cn  ae^^ice 
-^^■.r,\Gl  'O  2-'^  Progress  on  -his  croject  was  nomcerec  scm^ewnat  ov  me  resignct-or^  of  ^--e  or:nc:Dc: 
.rvPSTiQoror  in  Secrem.cer  1973.  A  new  princ:cal  investigcrcr  was  recrujtea  m  Mcv  ^^7C  AcnviTies 
cunng  tne  transition  oenod  were  pnmcniy  concerned  with  the  functional  configuration  cf  rne 
nonvocal  ccmmumcation  device  .nform.ct.on  accumuiarea  m  Projects  25  and      hove  been 
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Quite  helpful.  Feedback  from  users  of  communiccticn  device  hcs  ciso  been  of  exrren^.e  im- 
portance. 

Several  manufccrurers  neve  reneweo  rheir  inrerest  in  producing  end  markering  rhis  rrACro- 
ccnnputer  communiccrcr.  Tr.e  Regional  Advisorv  Council  ncs  succorrec  rr.e  esrcoiisnmenr  of  a 
commirtee  to  negotiate  with  the  porenrial  firrr.s.  The  project  sraff  is  connnujng  ro  ceveiCD  rhe 
final  aesign.  bur  wiil  be  ccie  ro  discuss  ccmpromises  wirh  !-re  uitirrare  rranufccrurer 

Phase  tv/o  of  me  project  is  progressing  wifh  the  purchase  of  c  32  x  32  pnorcclode  crrcv  "his  will 
ce  interfaced  to  a  low  cost  Cosnnal  VIP  iVlicro-comouter  gcnne  systerr.,  Piiot  work  will  ce  done 
during  the  Fall  of  1979  to  determine  correct  character  (symDol)  size,  and  user  ooeration. 

Developments  in  both  phases  of  this  project  will  be  grecriy  enhanced  by  the  ocdition  to  me 
engineering  staff  of  a  nonvocal  individual  with  experience  in  the  crea  and  interest  in  transferring 
that  knowledge  into  this  effort. 

APPLICABILITY  The  result  of  this  project  will  provide  private  enterprise  with  communication  aevices  using 
low-cost  microprocessor  technology.  With  this  high  volume  off-lhe-shalf  components  and 
considerably  less  labor  involved  in  construction,  m.anufacturers  wil!  now  be  able  to  increase  the 
availabilitv  cf  these  units  as  well  as  reduce  their  production  expense,  The  flexibility  in  design  will 
also  allow  future  adaptations  without  major  increases  in  cost. 

1-15  Development,  Testing  end  Application  of  a  Phonologicaliy-Based 
Communication  System  for  the  Non-Vocal 

Principal  Invesiigator:  C.  Goodenough-Trepcgnier,  Ph,D. 

Status:  Continuing 

Dciies!  December  1977-Decsmber  1983 

Cost'  Annuai  $31,330  Projected  Total  $202,432 

RT  Annual  $28,935  RT  %  o<  Annual  Torat  92% 

Annual  Report  Reference:  ^14.  Page  132,  R-<59 

OBJECTIV'ES:  The  purpose  of  this  research  is  ro  develop  and  fesr  a  language  corr^conenr  for  non-vccci 
communication  whicn  can  oe  implementea  wirh  any  n/pe  of  hardware,  whicn  will  have  the 
following  ^^o  feorures: 

1.  access  to  all  of  language:  rhat  is.  the  capaoiiify  of  producing  any  and  all  words  of  Englisn. 

2.  maximum  efficiency;  that  is,  messages  are  proaucea  dy  means  of  the  smallest  possible  num.oer 
of  acts  (pointing  gestures,  switch  closures,  etc.)  per  word. 

METHODOLOGY: 

1  Studies  of  the  distribution  in  sooken  Englisn  of  sequences  cf  phonemes.  Phcneme  sequences  will 
dc  chosen  for  their  frequencv  and  combinabiiitv.  Different  algorithms  to  proauce  rhe  ioeai  s^t  of 
phoneme  seouences  will  be  ccm.pcred  for  the  -^efficiency"  of  their  result.  Efficiency  is  cefineo  cs 
the  number  of  unit  (phonem.e  sequence)  setecrions  required  per  word  ro  produce  a  tes.  ^crpus. 

2.  Refinement  cf  system,  ceveiooment  of  a  sim.pllfled  orrhograDhv.  The  svstem  will  be  reoifzed  n 
pointing  board  and  Etron  formers,  it  will  be  resrea  with  scecKing  suO]ec:s. 

3.  Selection  and  screening  cf  non-vccci  subjects.  Suoiecrs  -viii  pe  paired,  cas-rc:  on  simiian?/  cf 
scores  in  screening  rests,  age.  ana  academic  levei.  Deveiocm.enr  of  training  materials. 

d.  Training  in  s-/srem.  Experimental  Subjects  will  receive  intensive  training  in  rhis  system,  wr-ileconrrcl 
memoers  of  pairs  wjli  spena  sam.e  amount  of  time  in  communication  practice  using  :h.9ir  current 
communication  mode. 

5.  Aft^ar  o  6  month  period,  language  of  all  subjects  will  be  reevaluated.  Controls  will  then  begin 
training  in  this  system.  After  a  second  6  month  period  language  evciuaticn  v/ill  again  be  earned  out. 
Comccisons  will  ce  n-.cde  ben-veen  experimenrai  cna  confci  subjecrs.  ana  cerween  pre  end 
post-trcjirea  conrroi  suOjecrs.  in  orcer  ro  assess  the  effect  of  iearnmc  rms  system-'  cn  .crgucge 
cerfcrmance. 

6.  Messages  orcauced  by  suojocts  in  the  course  of  training  c'-td  practice  wirh  The  s/stem  will  be 
noted  one  analyzed.  Ertor  anoiysi^  wiil  provide  useful  infer,  nation  born  for  cajusring  the  svstem 
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and  for  imoroving  the  ^raining  rechniques,  Linguisfic  anaivsis  of  subjects'  prcducrion  wiH  provice 
fnsighr  inro  prccuc^ive  jnguage  cbiiities  of  rhe  non-vccol. 
7.  Comparisons  wiit  oe  made  berv/een  non-vocal  language  aeve^opment  of  speaking  cnilcren. 

a.  The  language  aara  oorainea  from  non-vocal  subjects  wiM  provide  the  basis  for  develccment  of 
materials  designee  ro  ennance  fanguage  development  and  encourage  language  use 

9.  Materials  for  com.municarion  enhancement  In  ven/  young  children  will  be  devisea.  making  use  of 
the  date  obtained  on  ncn-vocal  language  acquisition. 

FINDINGS  TO  DATE  Te^rable  sets  of  SPEEC  untts  have  been  developea  for  256-item  and  ^OC-item  direct 
selection  boards  and  a  256-item  Etran 

Derivation  of  SPEEC 

The  process  of  verifying  the  four-step  procedure  for  deriving  optimally  efficient  units  from  a  wora- 
frequency  list  is  still  underv/ay, 

Tests  of  SPEEC 

Calculations  of  SPEEC  efficiency  on  selected  corpuses  of  children's  speech  and  a  nonvocal 
person's  typewrilten  letters  have  been  carried  out. 

Actual  testing  of  SPEEC  commenced  in  October.  1979.  with  5  nonvocai  adolescents  in  the 
Massachusetts  Hospital  School  in  Canton  and  one  in  the  Boston  College  Campus  School,  who 
received  approximately  1  to  2  half-hour  training  sessions  per  week  during  the  school  year  Training 
was  dene  by  ♦'he  childrens'  usual  language  specialist  during  the  periods  set  aside  for  language 
instruction.  Teachers  used  the  SPEEC  Manual  and  rhefr  own  adaptations  of  the  materials. 

Videotapes  were  m.ode  of  the  Canton  users  at  10  weeks  and  again  at  5  months,  and  a  videotape 
of  the  student  or  Campus  School  was  mode  after  4  months.  These  viaeotaces  have  been 
transcribed  arc  the  output  rate  calculated  for  each  individual  or  each  period. 

There  is  some  indication  that  pointing  response  time  is  unaffected  by  provision  of  an  oucitoi^' 
image,  and  may  even  be  quicker  in  the  non-auditop/-image  cose.  i.e..  vyhen  the  user  mus-  araw 
solely  on  his  own  auditory  representation  If  further  elate  bears  th»s  out.  the  implications  for  -he 
integrin/  of  rhe  nonvocai  person  s  phonological  capacity  are  of  interest  Comporiscn  of  rate  using 
cn  alphabet  svstem,  with  a  SPEEC-^CO.  by  one  user  revealed  a  hwcfold  advantage  in  words-cer- 
minute  for  SPEEC.  in  sp'te  of  m.uch  faster  letters-per-minute  pointing  with  the  alphabet. 

Language  Ability  in  the  Nonvocai 

The  field  testing  of  SPEEC  raises  questions  as  to  the  phonological  caoabtlities  of  ncnvccol  chi-dren 
and  adults.  Numerous  clinicians  have  expressed  coubts  as  to  the  nonvocai  person's  abi!i>/  to 
develop  tingu.sticolly  Som,e  interesting  data  has  come  *"0  light  which  has  oiiowea  us  to  opcrcach 
the  question  of  rhe  ncnvccci  person's  pnonclogv  from  on  cs  yet  untapped  perspective  "H-ns  cata 
is  the  collected  output  on  TIC  and  Umcom  of  a  nonvocai  adolescent  Analysis  of  speilmg  errors 
mode  in  the  course  of  casual  conversation  reveals  similarities  with  i-he  invented  spellings  of  pre* 
scnool  children  studied  by  Read  (1971.  1975). 

Analysis  of  some  of  rhe  other  spelling  errors,  e.g..  clusters  containing  nasal  consonants.  'S 
sucaesT've  of  an  cccustic-chcnetic  basis  for  '^\s  suciect's  see'  >ng.  since  his  errcrs  of  omissicn  of 
na^sci  conscncnrs  are  mosr  eccncmtcailv  cttnbutcoie  "c  'he  accustio  features  of  'he  cmined 
segments. 

This  work  is  useful  in  practical  terms,  for  the  cesign  of  SPEEC  era  rooming  procedures  to  use  w!th  •^ 
and  it  IS  also  of  theoretical  interest,  'n  its  relevance  ^o  consideration  of  the  motor  rhecn/  of  speech 
perception  (Liberm.cn.  et  ai.,  1967) 

A  statement  of  ^he  reianonshio  betv^een  the  communication  rate  end  tre  efficiency  cf  the  svstem 
::ra  user's  selection  'ai"e  con  be  mcae  cs  fellows: 

e^.e^ace  "  me  ce*"  .^crc  -  c  •   _  •  i  ■ 


where  E  is  the  '*eff=c:encv"  of  the  svstem  f  defined  as  number  of  units  per  word  v/nere  un;ts 
or*^  chonem^e  secuence.  in  o  ?PEEC  sy:tem.  or^eTtersinonaicncoet,  thecoicularicr  cf  E  iS 
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always  based  on  a  large  corpus  consiaered  ro  de  representative  of  the  v.  note  fcngLiage). 

T  is  the  time  the  user  takes  to  select  each  unit  (including  time  of  multiple  encccings) 

f  is  the  proportion  of  times  each  unit  will  be  selected. 

The  following  principles  seem  to  be  valid  for  communication  systems  basea  on  encoding  (of 
which  direct  selection  is  the  special  case  of  single-enccding): 

The  number  of  "keys"  which  a  user  can  operate  is  o  completely  individual  matter,  ranging  from  1 
for  an  extremely  disabled  individual,  up  to  an  indeterminate  number.  The  number  (and  type,  and 
position,  and  force...)  of  keys  which  provide  the  best  key-press  rate  for  a  given  individual  is 
motoricaliy  determined  for  each  individual.  Given  a  number  of  keys  greoter  than  1  (i.e..  nor  a 
scanning  device),  the  number  of  units  which  can  be  coded  on  these  keys  is  unlimited,  that  is,  it  is 
limited  by  the  user's  abili^/  to  learn  and  remember  the  units  and  their  codes. 
Whatever  the  number  of  units  the  individual  can  master,  his  output  rate  will  directly  depend  on 
the  efficiency  of  the  language  system  beirig  used.  In  other  words,  whether  26  or  250  keys  are 
available  to  the  user,  a  SPEEC-400  will  allow  for  more  rapid  output  than  a  SFEEC-256,  and  either 
one  will  be  more  rapid  than  the  alphabet  or  the  set  of  phonemes,  provided  the  user  can  o  jquire 
the  set  of  codes. 

The  limits  to  efficiency  (F.  the  number  of  key  strikes  per  word)  appear  to  be  cognitive.  Furtherworx 
on  these  problems  is  in  progress  in  collaboration  with  Dr  Michael  J.  Rosen. 

SPEEC  for  Pre-Recders 

Work  has  begun  on  adaptation  of  SPEEC  for  use  by  pre-reading  children  and  adults,  by  meons  of 
an  electronic  lapPoord  with  immediate  auditory  output  (child  voice)  and  the  use  of  highly 
distinctive  sym.bots. 

AFPUCABILITV:  In  the  past,  non-vocai  individuals  have  often  been  diagnosed  cs  cognitively  and  linguis- 


tically deficient,  while  it  is  possible  and  indeed  iikeiy  that  it  is  not  notive  octe.  ^tiai  wnich  thev 
lack,  bur  ^ather  that  non-vocal  individuals,  severely  motoricaliy  involved,  suffer  from  extreme 
experiential  deprivation.  Language  acquisition  requires  exposure  to  the  data  cf  language  anc 
the  ability  ro  test  unconscious  hypotheses  about  grammar,  inciuCing  pnonology,  syntax  and 
semantics,  and  communication.  Cognitive  maturation  seems  to  require  the  same  kind  of 
access  to  the  data  of  exoerience  ana  tne  possibility  of  acting  upon  it  -  directly,  by  manipulation, 
or  indirectly  by  language  and  thougnt  experiments. 

The  motoricaliy  limited,  mute  child  is  deprived  both  m  what  aspects  of  the  environment  are 
available  tc  him  and  in  ways  he  can  act  upon  it. 

Early  training  in  a  non-restrictive  and  rapid  communication  mode  should  promote  an  Increase 
in  the  amount  and  quality  of  language  to  which  the  non-vocal  child  is  exposed,  as  well  as  giving 
him  more  opportunities  to  test  his  notions  about  language  end  the  v/orld.  it  will  constitute  an 
important  step  towards  enriching  the  non-vocal  child's  environment  and  his  possibilities  of  inter- 
acting w»th  it  and  exerting  control  over  it, 

Participation  in  his  environment,  rather  than  passive  obser\'ance  of  it.  wiil  have  benefits  for 
language  or  d  cognitive  development  as  well  as  the  development  of  attitudes  and  behaviors 
that  will  enhance  the  non-vocal  child's  possibilities  of  realizing  his  human  potential. 


i  1 6  Voluntary  Control  of  Autononnic  runctions  by  Spinai-Cord  Injured  Persons: 
A  Practical  Application  of  Biofeedback  in  the  Treatment  of  Hyperttiermia 
and  Postural  Hypotension 


OBJECTIVES: 

1.  To  determine  the  ability  of  spinal-cord-injured  persons  to  voluntarilv  control  such  functions  as 
blood  pressure,  skin  and  core  temperature,  and  sweat  production. 


Principal  Investigator: 
Status: 


Arinual  Report  Reference: 


Cost: 


Jales: 


Eart  Goddis,  MA. 
Continuing 

November  1977-Octobef  ^9Q^ 

Annual  $34,1  i  3 
RT  Annual  $32,462 

^14.  Page  345,  R-72 


Projected  Total  $97,862 
RT  %  of  Annual  Total  95% 
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2  To  idennfv  factors  useful  to  these  patier^ts  m  ccnievir^g  such  cor^troi  ticfseabock.  imcgen,'. 
reicxoTion.  autoger^ic  exercises,  if^rernci  cr^a  exterr^cl  mcer^rives.  classical  ccr^dincnmg. 

3.  To  tram  spinal  cord  injured  cersons  to  use  successful  techniques  under  ^he  stressful  conditions 
of  hvperrhefmic.  postural  nypofension,  and  hypertension  associarea  wsrh  dysreflexia. 

METHODOLOGY: 

1.  A  thorough  review  of  related  research  on  learned  voluntary  control  of  ouroncmic  njnctions  was 
completed. 

2.  Questionnaires  were  sent  to  researchers  and  to  spinal  cord  injured  persons  to  assess  the  problems 
under  investigation  and  to  aid  \n  experimental  design. 

3  Initial  experiments  on  temperature  and  blood  pressure  control  have  been  designed,  utilizing 
biofeedback  equipment  (putse-wave  velocily.  SPR  and  GSR.  temperature  feedback).  Baseline 
measurements  are  being  i-oken  for  each  variable.  Various  techniques  are  being  explored  to 
determine  their  effectiveness  in  controlling  these  variables. 

4.  An  experiment  using  iontophoresis  with  pilocarpine  to  stimulate  sweat  glands  is  being  done  with 
six  quadriplegics  and  six  normals  as  a  control  group.  Quont-totlve  sv>eat  measurements  ere 
obtained  by  pre-  and  post-measurements  of  gauze  and  plastic  vv/ropped  over  the  area  stimulated 
by  pfiocarpine.  Areas  stimulated  include  shino,  forearms,  and  bock  of  neck.  The  neck  Site  represents 
a  control  for  the  quadriplegic  as  it  is  above  the  level  of  lesion,  and  one  shin  without  the  pilocarpine 
treatment  serves  as  a  control  for  both  groups.  Comparative  measurement's  may  indicate  the 
intactness  of  the  quadriplegics'  swear  glands  and  will  offer  baseline  material  for  the  following 
experiment,  which  will  measure  the  amount  of  sweat  from  the  some  areas  under  thermal  stimula- 
tion. These  exoeriments  v/ili  give  us  on  indication  of  how  useful  tne  conditioning  of  sweating  could 
be  in  helping  a  spinol-cord-injured  person  control  hyperthermia. 

5  A  pilot  study  win  be  designed  and  carried  out  after  data  is  analyzed  from  the  aoove  experimental 
investigations.  Quadriplegics  wilt  be  trained  to  volur  jrily  control  blood  oressure  and  tem.percture 
utilizing  those  techniques  proven  most  successful  in  the  initinl  experim.ents. 

ENDINGS  TO  DATE  Six  normal  and  six  quadriplegic  subjects  have  b^w^i  ■  rested  for  sweating  with  ior.to- 
phoresis.  Results  show  no  statistically  significant  difference  in  the  ouontitv  of  sweat  for  all  sites 
between  the  two  groups. 

We  hove  begun  to  investigate  the  ability  of  the  some  subjects  to  sweat  in  response  ro  thermci 
stimulation  using  a  temperature-controlled  plexiglass  chamber  that  encloses  tr^e  entire  subject 
(supine)  except  for  the  head,  which  is  maintained  at  room  temperature. 

In  this  experiment,  subjects  are  prebandaged  with  ore-weighed  Telfa  adhesive  padsappHea  to 
The  same  skin  sites  that  were  previously  monitored  in  the  Dilocorpine  experiments.  Chamber 
tem.perature  is  raised  to  5G-C  and  held  for  45  to  60  minutes  while  m.eosuremenrs  and  reccramgs 
o^re  mode  of  skin  temperature  at  five  sites,  tympanic  (core)  temperature  blood  pressure  heart 
rate  ^splrGtor^/  rate  end  respiratory  excursion  "^en  the  subject  is  gradual! v  ceded  oown  one  rhe 
bondages  are  removed  and  weighea  to  determine  the  amount  of  sweat  orcduced  at  each  site 

Pesuits  of  this  study  ore  not  yet  complete 

We  ere  also  working  with  several  cuadnpiegic  suciects  in  qreiim,inarv  tests  cf  meir  ooiliW  ro  leorn 
/ciuntor/  changes  m  bicoo  pressure 

■nrer/iews  wirn  quacr:pieg!cs.  wrtn  miunes  more  -non  eignr  years,  .naicaiec  ".vo  ^'ces  of  oatfenrs. 
Some  rcierare  heat  wei:  end  react  ccoriy  -o  rhe  coia  vyhiie  the  reverse  s  rrue  nor  ethers  Som-e 
cCrienrs  neve  irreoulcr  sweeting  patterns  sucn  as  s^weating  cniy  on  one  side  cf  ^^.e  face  Pcsturct 
hvcorenrcn  mcv^  become  a  probiem  fcr  these  parents  with  ong-rerm  injuries  but  is  mete 
prevalent  m  newly  miurea  cuodripiegics  (ViOicr  concerns  ore  wi^h  oiocd  pressure  control 
preceding/during  atcncmic  avsref'iexia 

-^P^^'.-CABlLiT/  'rJ\'^  ^'^-e  results  from,  rhis  in^^est^garion  we  v^viH  be  aoie  to  define  ^he  areas  -n  which  specific 
excer-'-enrs  -*^'^a  'c  ce  ::cne  -n  crct^^  ceveicc  a  prcc-:ca'  -er.cccrc^cn^crer.'ec  ccc'cr- 
3ucn  a  ccgrcm  ,vcu  c  ^rzin  core^' '  ^  successruUv  ^r,:z^  ^"-ese  "-rcr .cues  zs  z^.  acci'-cnci 
c.c  'c  'rcecenaerce  n  cc;iv  'virg  "he  -^su.'s  zf  ^r.e  crese'^t  crc-ec^  .vi.>  oe  '^se-Ui  'c  grcw-ng 
njrr.cer  of  cimicci  ana  renaOiiitC''on  fac:t:ries  tnar  c-e  uSing  c;Cieecccc^  cna  -e'Ctec  recn- 
niques  to  tram  patients  to  acnieve  voiunran/  control  ever  curonomic  runcrans 
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^^7  Range  and  Controllability  of  Physiological  Output  Signals  in  People 
With  Cerebral  Palsy:  A  Systematic  Evaluation  Procedure  for  Interface 
Selection 

Principal  Investigator:  Earl  L.  Goddis,  MA, 

Status:  Continuing 

Dates:  October  1979-October  i981 

Cost:  Annual  $15,272  Projected  Total  $90,990 

RT  Annual  $13,087  RT  %  of  Annual  Total  86% 

Annual  Report  Reference:  ^14.  Page  160.  R-74 

OBJECTIVES  The  obiective  of  this  pro.iecr  is  to  investigate  the  cbiii  W  of  severely  physically  disabled  subiecrs 
to  produce  useful  and  controllable  prcportiorcl  (analog)  output  signals.  (The  cperorion  of 
switch-type  inteitaces  is  a  simple  subset  cf  the  anolcg  operations  to  be  studied,) 

Specific  goals: 

1  Identify,  and  obtain  tesT  n^.odels  of.  a  basic  but  flexible  set  of  analog  transducers, 

2  Design  end  buifd  the  circuitrv  needed  to  process,  measure,  and  display  the  output  signals 
obtained  from  these  basic  transducers. 

3  Prepare  an  evaluation  procedure  for  testing  rne  extent  to  which  each  subject  can  proauce 
vcricus  outpur  signals  or  movements,  and  for  measuring  fhe  subject's  ability  to  accurately 
control  each  one  that  is  found  to  be  usable  During  the  course  of  ^he  research  this  will  evolve 
gradually  and  eventually  provide  the  basis  fordeveicpinga  prccedure  rhat  would  beprccricci  m 
c  Clinical  setring, 

4.  Apply  the  procedure  to  a  group  of  severely  physically  disabled  suoiects  with  cerebral  pclsv.  to 
investigate  the  characteristics  of  the  output  modes  that  are  cvoilcole.  and  the  aegree  of  control 
cvailoDle  with  each. 

5,  Relate  these  data  to  the  known  characreristics  end  requirements  of  the  known  range  of  e:<tsting 
interface  devices,  ana  develop  guidelines  for  some  of  the  fccrors  that  need  ^o  be  considered 
when  selecting  and  prescrbing  them, 

METHODOLOGY  For  each  physiological  output  mode  being  rnvesrigcred,  we  will  set  up  the  reauired 
transducer(s)  in  the  appropriate  position  and  adjust  the  display  (usually  the  Cr?T  terminaTs  video 
screen,  supplemented  by  a  musical  tone  whose  pitch,  loudness,  end  apparent  left-rignt  position 
in  the  stereo  field  may  be  varied  as  c  function  of  the  subject's  efforts).  A  quick  demonstration  will 
show  the  subject  the  relationship  between  physiological  output  and  changes  in  the  display. 

The  first  step  will  be  to  use  the  display  as  a  simple  measunng-meter  to  give  a  quantitative  measure 
of  The  physical  range  over  which  the  subject  fs  capable  of  moving. 

The  next  steo  is  to  ?et  the  sub;ect  experiment-by  means  cf  c  simple  set  of  increasingly  structured 
chiallenges  or  tests— with  attempting  to  control  the  movement  of  the  display  Mere  demanding 
tasks  would  involve  maze-trccking  or  pursuit  tasks,  end  tester  cccuracv  m  hitting  targets  of  venous 
stzes. 

Tnrcughout  rhe  seeuence  of  rests,  the  computer  wjM  be  monitoring  one  storing  .nformeticn  en 
scecific  measures  of  performence.  including  accuracy,  repeeteoility,  resolution  overshoot  end 
osciilanon.  tremor,  drift  etc,  !n  eddition  -o  actual  cerfcrmence  scores,  the  ccmputer  will  keeo 
track  of  whatever  snort-term  ieerning  effects  show  up  during  the  test  period. 

The  subject  vyill  then  be  given  on  opportunity  to  pley  some  "video  games"  with  the  computer, 
using  his  or  her  choice  of  outout  mode.  During  this  session  the  e>:cerimenter  will  leeve  the  subject 
Clone  'n  the  rccm  for  fifteen  minutes,  to  minimize  eny  discomifcrt  or  cerfcrmence  pressures,  the 
ccm.cuter  w':i  continue  ^o  r^.critcr  3k,i!  end  eerntrg  effects 

^^■^■iDir^rGS  "C  DAtH  Qrgrrc:  picns  cc^iee  -or  extensive  use  of  cur  PDP-"^  ^  ccmcuter  for  orccesiing  5icr-e:s 
from,  eii  Tonsducers  one  for  conti-cuing  oisoieys  one  date  curcurs  S.nce  rhe  inputs  ere  outcurscf 
rhe  Overall  system  are  pnmeniy  cneiog.  hov/ever.  there  ere  eeventeges  to  henoiing  much  of  the 
basic  signet  conditioning,  processing,  end  shaping  functions  with  analog  circuitry  We  decided 
that  we  could  maximize  the  versatilih/  of  rhe  system  es  e  whole  by  incorporating  rhe  besic  signei 
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prccessing  and  displcv-conrroiier  functions  into  a  seif-contained  unit  cf  modular  consrruction 
Open  iavcut  ana  immeaiare  access  to  all  controisand  aajustmenrs.  combined  with  the  fiexibinW 
of  the  cesign.  permit  a  degree  of  versatiiitv  that  can  usuaiiv  pe  obtained  only  by  working  w-rn 
software,  wh.le  eiiminanng  delays  ana  :hterruptton3  due  to  rime-sharing  and  downtime  cr  rhe 
computer  fWe  snli  use  the  computer  for  orocessmg  data  aenved  from  the  experiments  one  rcr 
other  special  functions  of  the  project  that  do  not  need  to  be  carried  out  in  real  tim.e  ) 
Design  and  construction  of  the  system  has  progressed  smoothly  The  completed  unit  amplifies, 
normalizes,  and  processes  the  signals  from  various  transducers  and  presents  the  resulting  signals 
to  a  variety  of  recording  and  display  outputs,  inputs  include  pressure  transducers,  strain  gcges. 
linear  Hall-effect  sensors,  electrolytic  analog  tilt  sensors,  linear  potentiometers,  and  joystick 
controls-both  standard  (displacement  tvpe)  and  isometric  (force-cctuaTed). 

Processing  of  the  input  signals  takes  place  after  preamplification  and  signal  conditioning,  and 
allows  various  combinations  of  integration  and  differentiaricn.  exponential  or  linear  scaling,  and 
several  stages  of  filtering.  Adjustable-threshold  comparators  (two  per  channel)  and  fixed- 
threshold  ladder  comporators  (ten  per  channel )  allow  automatic  count'ng  and/or  timing  of  the 
presence  of  signals  within  preset  windows,  as  well  as  the  derivation  of  "switch  closures  '  from  any 
proportional  signal  at  any  desired  threshold  level.  For  a  given  input  signal,  the  experimenter  may 
select  various  types  of  feedback  including  position,  linear  rate,  shaped  rate,  acceleration, 
smoothing  with  adjustable  time  constant,  integration,  or  a  combination  of  these  modes. 

Display  and  feedback  is  available  on  a  two-channel  storage  oscilloscope  (X-Y)  mode,  split- 
screen  target/cursor  mode,  or  single-channel  input  with  slow  sweep  and  a  pair  of  lOO^lement 
LED  dot/'oargraph  displays.  An  X-Y  plotter  is  also  used  for  displaving  certain  functions  (such  as 
aftempTs  to  trace  a  ore-drawn  pattern),  with  or  without  filtering.  A  multi-channei  stripchcrt 
reccrcer  is  also  usea. 

A  twc  --hannel  audio  disolay  ( not  yet  completed)  will  also  be  used.  Venous  cperaring  modes  will 
a'low  nA/o-dimensionat  (and  possible  three-dimensional)  mcvem.ents  or  force  patterns  to  be 
represented  in  auditory  space  by  coorainated  changes  :n  pitch  left/right  location,  aopcrent 
loudness,  and  timbre. 

Most  of  the  basic  transducers  have  been  acquired  or  ceveiopea.  and  initial  experiments  are 
being  done  with  one  person  with  CP  and  several  able-bodied  volunteers  A  considerabieomounr 
of  oreliminarv  work  remains  to  be  done  before  the  system  is  ready  for  practical  use  v^ith  sub.iec^s. 
in  April  1980  we  met  with  the  Harvard/MIT  Rehabilitation  Engineering  Center  and  ;oinTly 
established  an  interface  Group  to  investigate  some  of  the  issues  involved  in  attempting  to 
evaluate  severely  physically  disabled  non-vccai  peopie  for  the  optimum  interface  to  a 
communication  device  or  system  A  number  of  researchers  and  clinicians  have  now  comoined 
forces  through  this  group  to  start  working  on  specific  problems  of  mutual  interest  ihis  promises  to 
be  a  useful  end  satisfying  cooperative  venture. 

ipc.  tCABIUTY  Our  work  is  beginning  to  result  in  the  development  of  ideas  for  useful,  practical  prcporricrai- 
conrroi  inrarfcce  devices  and  system.s  that  are  not  now  available,  end  may  aisogive  nse  to  several 
r^/pesof  sim.ple.  seif-conramed  communication  aids  based  on  airect  urilizoticn  or  prcpcncnal 
<-cn*rci  vVhiie  this  project  is  n.ot  oriented  toward  the  oroducticn  of  scecific  inrerface  aevices  we 
-ecccnize  the  :mccrrcnc9  cf  encouraging  practical  aopiicaticns  ano  sDincffs  "rem  rhis  rvpe  of 
'esecrcn. 

We  ere  moking  plans  for  running  an  educcricnai  seminar  :n  June  1932  or  the  Tufts  ccmous.  on 
Practical  Applications  of  Interface  Research  to  the  Problems  of  Non-Vocal  Communication  ^.s 

be  a  hands-on  course  for  clinicians  and  teachers  primariiv,  and  will  focus  on  icw-cost.  easy-rc- 
understand  methods  end  devices  for  harnessing  proportional  movements  and  using  them  with 
comm.uniccticn  devices  designed  to  take  full  advantage  of  them 

■//e  ere  cors^cer-ng  fr.e  ocs3lblli^/  having  "he  tuition  fee  cover  the  ccsr  crovicirg  eccr 
'^r^r~cx:Gr-  v'/irh  c  cf  3;rrc  e  but  ver^/  useful  eevices  -n  fern-,  *-here  wcuic  ce  ac  :'es3;cri  n 
■Tr'cn  c'l  ccr-c:ccnr3  vycu'C  cs3em.c:e  'heir  own  ecu:crrer'  urcer  ~-ce^  supe'-.'S^cr  A.-n 
■vhcev^r  r-e'C  .-igrt  ce  r&cuired  V/e  would  'hen  provice  initial  training  m  the  use  of  'hese 
j^^.^'r^5"'fQi,Q,..,ed  bv a  session  dealing  with  scecific  ccpucarions  georeo  to  the  mcividuai  neeas  cr 
me  pan-icioants.  We  would  then  move  into  a  session  of  brainstorming  cn  new  ecplicctions  ana 
suggestions  for  further  deveiccmenrs  end  improvements 
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Each  j^arricspcnt  would  :eGve  ^he  course  witn  c  ^uif  set"  cf  his  or  her  own  ecuicmenr  c=us  *he 
knowieage  cnc  ccr.ficsnce  neeaed  rc  begin  LjS.ng  '-^wirh  non-vocoiciiepTs.  pcnenrs.  crsrucer-rs 
We  wouid  provide  aueslionncires  one  a  foiicwup  tnrso/ievy  icrer  to  cvaiucre  now  eftecr  vei^  ^ne 
devices  cna  rhe  creliminarv  rraining  have  wcr'^ec  out  ^r^  tne  fieio  This  informction  wouia  be  a 
vGiuGOie  port  cf  rhe  research  process,  ana  *-vcuid  oe  verv  useful  us  in  snaping  furrher  work  ^his 
course  would  also  denefi^  us  fcv  giving  us  access  'O  o  ;arge  pool  or  corenr;ci  suciecrs  os  ^ve- 
direct  contact  w:th  an  interested  grouo  of  work.ng  cimicons  and  orher  "secondarv'  users  ' 

Since  the  use  of  proportional  interfaces  and  communication  systems  ^s  still  practical  V  nonexistent 
in  the  "real  woria."  it  is  particularly  important  to  give  professionals  ana  consumers  o  chance  to 
beccm.e  fomiiliar  v^ith  this  approach  rhrougn  first-hand  experience,  allowing  "hem  ^o  try  it  cur 
under  the  particular  conditions  with  which  fhev  ore  most  familiar  ond  compere  the  results  with 
the  methods  they  are  accustomed  to  using.  Oniv  wnen  empirical  results  of  this  kma  crecom-ojled 
and  then  made  available  to  researchers,  will  it  be  possible  'O  begin  meeting  the  neeas  of  the 
large  population  of  non-vocal  people  whcse  physical  abilities  and/or  financial  situotlonc  require 
an  alternative  to  the  existing  range  of  communication  aias. 


118  Research  in  Posture  and  Support  Orthiosis 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


James  P.  O'Leary,  M.S. 
Continuing 

November  1978-October  198i 

Annual  $41,4^3 
RT  Annual  $33,939 

^14.  Pagp  180,  R-75 


Projected  Total  $123,250 
RT  %  of  Annual  Total  82% 


OBJECTIVES.  To  identify  rhe  reauirements  of  a  seating  svsrem.  and  ^hen  categorize  'hese  coram.erers 
according  to  c^asslfica^ion^•  of  neuroiogtcai  :mcairmient3,  and  from^  ^hls.  c  recnmcue  for  stonacra  ■ 
izing  the  manufacturing  process  ^*vill  be  oeveloped.  so  that  icdor  spent  in  tne  fmoi  porient  fimng 
can  oe  held  ro  a  m.immum. 

The  prfmary  objective  of  this  oroject  ts  to  decrease  the  labor  required  jn  manufacturing  a  sup- 
portive seat  Emphasis  will  be  airected  toward  the  aopiicarion  of  more  apcropricte  mctamg 
rechniQues  end  in  selecting  materials  for  their  ease  of  manufacturing. 


METHODOLOGY-  Data  coliection  and  evaluation  of  existing  seating  systems  will  be  based  on  the  experi- 
ences of  others  in  the  field,  as  well  as  specifications  drawn  from  the  needs  of  Individual  patients 
seen  at  our  facllt^/.  Support  criteria  is  comprised  of  both  the  practical  aspects  of  patient  com.fort 
and  tolerance  to  support  and  the  therapeutic  potential  of  providing  c  particular  supcort  A 
hierarchy  of  seating  requirements  will  be  produced  from  this  data  for  each  of  the  neuro^ccicoi 
aisorder  populations  (ie..  .VID.  CP.  spinal  cord  injured,  etc.) 

3y  developing  a  relatively  low-cost,  cosm.etically  acceptable,  and  functionary  effective^  support, 
we  hope  to  establish  on  easily  reproducible  method  of  treatment  for  maintaining  a  straight  spine. 
Wilkins  and  Gibson,  at  the  Hospital  for  Sick  Children  in  Toronto,  hove  suggested  that  maintenance 
of  Lcroorsis  may  be  a  key  factor  in  preventing  Scoliosis. 


FINDINGS  TO  DATE:  The  large  vacuum  forming  system  designed  eorlier  was  modified  and  improved  to 
provide  more  efficient  use  of  material.  Various  grades  of  ABS  and  other  thermofcrming  plastics 
were  experimented  with  and  tested.  An  evaluation  of  seating  requirements  v.c.  performed  and 
criteria  ?ist$  were  compiled  for  three  disabilities. 

A  varte^/  cf  recnmaues  ere  being  emr-^-icyeo  to  octcjn  a  w-eii  aefirec  ocav  mc'c  from'  v^r  -zn  cn 
orrhcsis  mav  oe  constructed.  inciuCir.;;  fibergiassing  a  custcmizec  moid.  -'.:-vurerncne  foam.  :5 
oeing  usee  :n  P/yo  oifferent  forms:  (1)  :n  on  cir-bog  pnncicoi.  and  (2',  .n  rig:c  form,. 

The  correct  selection  and  research  materials  hove  proven  to  be  ven/  effective  in  the  success  of 
developing  a  practical  postural  orthosis.  3y  choosing  the  oopropricte  finish  coverings  it  is  possible 
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to  mold  a  compound  cun/ed  orthosis  as  a  single  integral  unit  This  replaces  the  current  technique 
of  trial  and  error  tailoring  by  hand,  which  is  expensive,  timely  and  not  always  accurate. 

During  the  post  year  wheelchair  inserts  have  been  fabricated  for  ciients  of  the  Tufts  i^encbilitcnon 
institute  This  effort  \^oi  been  monitored  m  order  to  determine  fabrication  tim.e  and  cost,  cs  weii  as 
ro  im.prove  the  technique  The  clients  nnd  their  inserts  will  be  monitored  over  the  remainaer  of  the 
project  in  order  to  determine  the  effort  of  the  seating  procedure 


APPUCABiUTY:  Proper  posturai  support  increases  functional  independence  by  providing  support  to  the 
client  so  that  the  abilities  he/she  does  have  can  be  better  used.  Without  proper  postural  support 
many  functional  abilities  are  lost  as  the  person  uses  ail  their  energies  to  compensate  for  limited  or 
absent  support. 

increased  functional  independence  through  proper  postural  support  I.  .eludes  increased  ability 
for  self-care,  communication  end  employability. 

The  development  of  a  low-cost  postural  support  orthoses  will  moke  the  system  more  readily  avail- 
able to  a  larger  population  of  the  severely  disabled.  As  the  use  of  postural  support  orthosis 
Increases,  decreased  hospitalization  and  institutionalization  con  be  expected  as  the  ccm- 
pllcations  related  to  poor  positioning  (i.e.,  scoliosis,  respiratory  difficulties)  also  decrease. 


119   Dynamics  of  Communication  with  the  Non-Vocal 

Principol  Investigator:  C  Goodenough-Trepagnier,  Ph.D. 

Status:  Continuing 

Oaies:  November  1978-Viarch  i981 

Costs-  Annual  $15,577  Projected  Toial  $66,908 

RT  Annual  $13432  %  of  Annual  Total  86% 

Annual  Report  Reference;  ^14,  Page  196,  R-78 

OBJECTIVES; 

1  To  observe  and  characterize  the  communicative  interaction  produced  by  non-vocal  people 
representing  a  range  of  age  levels,  living  situations  and  communication  systems,  with  the  "signifi- 
cant others"  in  their  environment, 

2  To  record  by  means  of  questionnaire  attitudinal  factors  which  result  from  and  act  upon  ccm- 
munication  effectiveness,  the  vocal  person's  self-esteem  and  the  anitudes  and  judgmenro  or 
others  about  his  coilities. 

3  To  devise,  by  means  of  these  observations  and  questionnaire  results,  an  evaluation  framework  for 
Clinicians  and  researchers.  This  tool  will  be  designed  as  a  baseline  measure,  ana  as  c  follow-up 
measure  as  changes  are  introduced. 

Applicarion  of  these  evaluation  framework,  to  be  called  a  ^'Communiccticn  Profile/'  will  also 
provide  a  revealing  diagnostic  technique:  it  will  be  designed  to  point  out  proolem.  areas  m  com- 
municaTive  interaction  as  well  as  relationships  ber/^een  the  oehavior  of  the  speaking  cerscns  who 
make  up  the  non-vccai  individual's  world,  and  his  non-communicative  behavior 

Both  sides  of  the  communication  dynamics  —  that  of  the  non-vocal  person  and  the  individual  with 
whom  he  is  communicating--will  be  representea  in  rhe  profile  and  the  outcome  will  oe  reflected 
in  an  "index  of  control."  which  will  serve  as  an  indicator  of  the  non-vccal  person's  success  as  a 
comm.uniCQTcr  -n  r.is  iivirg/wcrklr^g  situdon. 

\!ETH0D0LGGV 

1   Preparation  of  questionnaires  to  assess  subject's  communication  frequency  end  spontaneiW, 
subject's  self-image,  use  of  current  communication  system,  subject's  satisfaction  with  current 
Q  situation. 
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2  Obseryction  of  subject's  communicative  interactions  with  others,  pamcuiariy  with  respect  to 
auanr:ry  of  interactions  one  number  of  different  people  wirh  whom,  they  occur:  nature  of  inter- 
actions (request  for  help,  for  information,  expressing  cpmion,  general  conversanon).  anc 
outcome  of  interactions  (are  requests  met.  for  ex.) 

3  Analysis  of  recorcec  language  prcauction  with  respecr  to  syntax,  semantics  end  pragmarics. 

PNDiNGS  TO  DATE  Locus  of  control  scales  (Rofter  1906)  ere  well-suired  to  our  objective  of  mieasuring 
suDject's  setf-esteem.  and  represent  an  area  of  personality  that  (we  predict)  wttl  change  following 
introduction  of  an  effective  communication  system.  The  original  Rotter  scale  has  been  adapted 
for  use  with  individuals  using  communication  devices,  with  respect  ro  the  content  of  questions 
that  have  been  modified  within  end  adaed  to  the  original  scale, 

APPLICABILITY  The  degree  to  which  the  userof  a  communication  system  or  aevice  perceives  himself/her- 
self as  able  to  initiate  verbal  exchange,  enlist  the  attention  and  conversation  of  others,  affect 
their  behavior,  and  be  dealt  with  as  an  equal  social  participant  will  be  reflected  in  his/her  willing- 
ness to  invest  emotion  and  energy  in  his/her  own  social  and  vocational  rehabilitation.  Tools  which 
the  clinician  can  apply  to  assess  the  patient's  communicative  behavior  will  provide  the  basis  for 
therapeutic  efforts  to  affect  the  communication  dymanics  in  which  he/ she  and  his/her  significant 
others  are  engaged. 

Im.provement  in  the  communication  situation  at  an  early  age  may  well  contribute  to  acceleration 
tn  language  development,  with  attendant  favorable  consequences  on  education  ar.d 
rehabilitation, 

120  The  Influence  of  a  Rood  Procedure  Called  Slow  Stroking  Over  the 
Paravertebral  Muscles  on  Autonomic  Functions 

Principcl  Investigator.  Theresa  Hoskins  Michel,  R.PT..  MS. 

Status:  New 

Dates:  November  1979-December  1980 

Cost:  Annual  Not  Specified  Projected  Total  $-19,778 

RT  Annual  Not  Specifieo  RT  %  of  Annual  Total  Not  Specified 

Annual  Report  Reference:  ^14.  Page  391.  R-82 

OBJECTiVGS: 

1  To  test  the  following  ^//o  hypotheses: 

Q  T|-iere  is  a  sigriificant  cifference  in  ail  nneasured  varicbies  of  autonomic  function  between 
the  experimental  procedure  effects  ana  the  sham  procedure  effects  and  fhe  conrroi 
procedure  effects. 

b  There  is  a  significant  difference  in  a!!  measured  variables  of  autonomic  function  between 
the  experimental  procedure  effects  and  the  initial  baseline  meosures 

2.  To  investigate  the  following  two  Questions: 

a.  Is  there  a  difference  among  individuals  tn  rheir  baseHne  sjceiying  cufoncmic  function 
variables? 

b-  Is  there  any  relationship  between  initial  baseline  values  cf  autcncmfC  function  end 
responses  to  the  experimental  .procedure^ 

3.  Tc  determine  wnether  some  disability  groups,  or  some  individuals  within  certain  disabil'^'  groups 
respond  favorably  or  unfavorably  to  the  expcrmenta!  procedure 

•■/E^HODOLCGV-  Each  of  19  subjects  receiver  three  t-  --atm.ents  assigned  in  ranaom  crcer  cn  fhree 
£€-ccrc:e  ccccsicrs.  '^reatm.en:  A  '.vcs  the  '"'^•ccc  Prccecure".  ""recrm.erf  B  -a'Gs  g  zrom  crcoecufe 
//rich  ccuic  crccuce  cccosi'e  responses,  cnc  ^recrment  C  ^//cs  c  ccnrroi  orccecure  ^■'or 
rreotm>enr  c  cre-test  auestionncire  was  acmmistered,  end  baseiire  measures  we^e  cbramec 
after  20  mJnutes  of  rest  Each  treotm.ent  was  done  for  3  mlnu^es  during  whicn  measurements  were 
taken  continuously.  A  post-treotment  period  of  25  minutes  was  used,  with  measures  taken  every  3- 
5  minutes.  Finally  a  post-test  questionnaire  was  filled  out. 
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RNDINGSTQ  DATE  Data  is  ccHecfed.  bur  nor  yet  subjected  to  statistical  analysis  Of  i  ata  reduction  ^nere 
appears  to  be  differences  in  heart  rate  bleed  pressure,  and  galvanic  skin  resoonse  chcracrenst'cs 
of  subjects  betv/een  the  three  treatments.  Other  measures  of  ^/mDanic  temperature  skin 
^emceratures.  and  f-esDirarcry  rote  oo  not  appear  to  reflect  different  responses  to  the  three 
treatments.  More  analysis  is  unaerv/cv 

APPLiCABILi"^/  The  experimental  '"Rccc!  Procedure"  is  used  clinicaily  for  c  vonetv  of  disabilities  basec  cn 
on  untested  rationale,  with  unmeasured  expectations  of  resu.ts,  and  with  inconsistencies  \r. 
subjective  results.  This  study  ortempts  to  clarify  the  purposes  of  the  conical  procedure  and  tr  e 
cctuoi  effects  of  it  i"^  terms  of  autonomic  functions.  Thus  the  rehabilitative  prcceaure  may 
become  more  useful  tor  specific  therapeutic  purposes,  and  be  applied  in  a  more  rational  manner 
for  a  better  rehabilitative  outcome. 


i2i    Follow-Up  Study  to  Determine  the  Independent  Living  Outcomes 
of  Persons  Discharged  from  Medical  Rehabilitation 

Principal  Investigator:  Gerfaen  E>eJong.  M.PA.  M-SW. 

status:  New 

Dates:  July  1980-Octobef  1982 

Cost:  Annual  Not  Specified  Projected  Total  $ii5.450 

RT  Annual  Not  Specified  RT  %  of  Annual  Totai  Not  Specified 

Annual  Report  Reference:  Page  40,  R-84 

CBJECTfVES: 

1  To  develop.  rcni<.  end  weight  policy  relevant  oufccmes  reflective  cf  indepenaent  living  vciues 
end  cssumpl-ions. 

2.  To  evatuate  t^e  relative  importance  of  selected  environmental  variables  to  independent  ftving 
outcomes. 

3  .c  evaluate  the  impliccttons  cf  the  study's  results  for  discbllity  policy  and  rehabilitation. 

d  To  evaluate  the  impticotions  of  the  study's  results  for  the  development  cf  independent  living 
evaluation  mcdeis 

iViFTHODOLOGV'  The  methodology  entails  o  foilow-up  of  persons  discharged  from  medical  rehabtlitation 
All  parTicipants  are  severely  disabled,  are  at  least  18  years  of  age.  have  cnly  one  admission  to 
medical  rehabilitation  of  at  least  2  weeks,  and  have  a  sufficiently  complete  medical  recora 

Mne  stud^/  has  developed  a  ser  of  inaependentliving-based  outcome  variables  consisting  of  ( ^  )a 
living  arrangement  scale  and  (2)  a  productivity  scale.  The  latter  not  only  measures  a  person's 
potential  participation  in  gainful  employment  but  also  a  person  s  contribution  to  family  one 
communis  life.  The  items  on  the  scales  have  been  ranked  and  weighted  by  a  panel  of 
consumers  providers,  and  others  involved  in  the  provision  cf  independent  living  ser^'ices 
■ndecendent  vonobies  consist  of  ( ' )  sccio-demogroDhic  cncroctenstics  (2)  cisabiiiW-rela^ed 
/anoctes.  ana  (3)  a  vcnew  of  envircnmenral  darners  feg.  unm.et  artenoont  core  neeas. 
arcnttecTuroi  barriers)  beneved  to  nave  a  subsranticl  impocr  on  indecendenr  living  outcomes. 

Factor  croiysis  and  regression  analysts  are  the  principal  muitrvcricte  techniaues  used  m  the  studv 

-r^jCn'^jGS  TO  DATE  Althougn  a  reioriveiy  new  pre  .  -t  ^he  lonkinc  end  weighting  methoooJcgv  used  ro 
evaluate  inoependent  'ivirg  cutcoiries  hos  been  successfully  tested  and  has  oroved  to  be  a 
viable  methcd  for  the  evaluation  of  long-range  mdepenaent  i5ving  cul'comes.  Preiiminorv/  results 
from  "  subiectsincicate  tharrhecvallCDllit^/of  ctrendcntcare  thrcugha  spcuse.  tronspcrrcrion 
cc^'^ers  one  ec^ncm;c  C!S;r^aen^^ve5  dre  crrong  the  strongest  envi^cnmenroi  detefmrncnT-s  cf 
rcecerce^-'     'ng  cutccmes 

^pC'^^'C^S'L  ^  ne  cu'CC^e  crirerfc  usci^d  ,n  *^!s  stucv  na\'e  cirec*  cccncccii^w  "c  'ne  e\-c:uG*:cn  of  '^de- 
cendent  'iv^ng  service  programs.  The  outccme  scaies ere eosiiv  recncoDte end  cppiiccoie  -^ew 
settings.  Moreover  the  stuoy  else  errempts  ro  iderrify  those  environmental  »nrervennons  most 
'ikeiy  to  affect  mdepenaent  living  outcomes. 

^  / 
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122   Disincentives  Simulation  Mode! 


status: 
Dates: 
Cost: 


Principai  Investigator: 


Annual  Report  Reference: 


Gerben  Dewsjng,  MPA.,  M-S.W. 
New 

July  1980-October  1982 

Annual  Not  Specified 
RT  Annual  Not  Specified 

#i4,  Page  54.  R-flS 


Projected  Total  $104,230 

RT  %  of  Annual  Total  Not  Specified 


OBJECTIVES: 


1  To  develop  an  analytic  tool  to  identify  the  intercctlon  of  various  benefits  end  raxes  feeing 
disabled  persons. 

2.  To  evaluate  how  existing  benefit  programs  affect  the  work  reward  structure  facing  disabled 
persons. 

3  To  determine  the  Impact  of  new  disincentives  legislation  on  the  economic  weh-bemg  of  disabled 
persons. 

4  To  identify  othenA/ise  unanticipoted  consequences  or  new  disincent;  es  arising  from  other 
proposed  legislation,  e.g..  naticr.oi  health  insurance. 

METHODOLOGY'  The  practical  method  Dfcgical  fran  \e  of  reference  for  this  study  Is  the  concept  of  the  net 
cash  and  in-kind  income  curve.  This  curve  portra^^s  the  amount  of  income  available  too  disabled 
person  as  earnings  rise.  Th.e  curve  considers  the  nei  income  available  to  c  disabled  ce'scn  from  alf 
sources  both  case  and  in-kind,  after  raxes  an^"^  benefit  reductions  are  taken  into  account  Tne 
curve  will  eventually  be  plotted  with  the  assisu'^nce  cf  computer  technology 

FINDINGS  TO  DATE:  New  project. 

APPLICABIUTY:  The  stL'dy  has  direct  application  to  the  analysis  of  disiiicen'  .-^-s  that  exist  in  ^nccme 
assistance  programs.  The  ""Endings  will  be  used  primarily  by  policy  makers  seeking  to  adjust  and 
modify  c  jrrent  programs  that  now  make  it  economicallv  unvioble  for  disabled  persons  to  accept 
gainful  employment. 


123   Investigation  of  a  Transition  Preserving,  Di phone  Method  of  Speech 


OBJECTIVES:  Th^s  project  wishes  to  consider  a  speech  diphorne  segment  inventory  developed  according 
to  the  Dixon  and  Maxev  model,  and  an  inver^'ory  of  larger,  commonly  occurring  pnoneme 
clusters  used  in  conjunction  with  the  diphone  invenron/  as  cn  effective  means  of  producing 
synthesized  speech-  The  preser^/ation  of  phoneme  transitions  which  is  maae  possible  by  the  use  of 
diphones.  is  expected  to  lead  to  improvements  in  synthetic  s.'^eech  Quality  since  much  of  the 
speech  intelligibility  has  been  shown  to  be  contained  ir^i  the  souna  to  sound  transitions. 

>^ETHCDOLOGY;  The  concept  Or  using  diphones  as  the  elements  of  synthetic  speech  offers  the  possibility 
of  using  small  segments  of  narurcl  human  speech  which  can  be  extracted  from  runninc. 
discourse.  The  iaboroton/  computer  (PDP  11/20)  hes  been  provide  J  with  the  interactive 
Laboratcp/  System  (ILS)  which  is  e  nationally  known  data  manipulation  cod  speech  processing 
sof^Aare  package. 

Acccono.'  ^extucl  metenel  ccr.tair\\r\g  the  desired  cchcnes  wi'i  be  ^eccraec  toy  a  rrnmed 
speaker  "^he  speech  sam.D'es  (cicncnes;  ■  vl'i  oe  e:<'rccred  ^rorri  ^nc'  3CCi*:en  mcter-c!  by  m-ear  ^  of 
Tine  ilS  5Cf^v^>are  end  the  PCP1 1  imriet  listening  rests  will  Ct,  pei'^orm^eo  on  reccnsrructed  speech 
using  combinations  of  those  extrac"  ed  diphones  Once  an  cpcropnote  inventory  of  diphcnf^s  has 
H)eer"«  established  (estimated  at  coprcximately  1000)  additional  processing  will  extract  from  the 
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Status: 


Richard  Foulds,  M.S. 


New 


Annual  Report  Reference 


Dates: 
Cost: 


November  i979-October  1982 

Annual  'o0,759 
RT  Annual  $45,491 

#14.  Page  222,  R-86 


Projected  Total  $132,350 
RT  %  of  Annual  Total  90% 
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ongrna)  speech  cpproximatelv  520  lone-.;  segments  wrtich  ere  snown  to  have  high  freauency 
(See  RT-7  Project  No.  69  for  a  furrher  discussion  of  this  aspect  of  i'he  work.) 

An  experimenTGl  prorccci  has  ceen  developed  whereov  synrhesizec  rressages  mcce  from  the 
dipnone  end  larger  segments  will  ce  compcrec  to  t^oth  ncTurci  sceecn  end  'he  Vc+rax  VSc 
fcrmant  synthesizer.  Measures  of  oorh  inteiligibility  end  naturalness  will  ce  made. 

RNDINGS  TO  DATE:  Extensive  work  has  ceen  cone  m  bnnging  \nro  cperarion  rhe  n3  cockage  since  "he 
project  began  in  February,  1 980  in  cdCition.  a  srjdy  hcs  beer^.  -jom-pleted  wmcn  invesngcred  the 
second  formant  transition  properties  of  the  Votrcx  VS6.  The  results  show  rhat  rr  .o  votrcx  product 
handles  phoneme  transitions  in  a  way  in  which  discontinuities  are  avoided,  yet  in  which  rhe 
natural  transition  rules  ere  net  follower".  There  is  strong  evidence  that  this  transition  hcnaling 
capacity  of  the  Votrcx  leads  to  the  "'mechaniccr'  sounaing  cuclity  of  the  speech.  Tnis  evidence 
supports  the  intention  of  this  project  to  use  narural  transitions  in  speech  synthesis. 

APPLICABILITY:  The  applicability  of  diphones  to  synthesized  speech  is  reinforced  by  bcrh  the  potential 
improvement  in  speech  quality,  and  the  capability  of  low-cost  semiconductors  whicn  can  make 
use  of  the  diphone  segments.  Integrated  circuits  manufactured  by  the  Texas  Instruments 
Company  can  make  direct  use  of  the  diphone  segments.  Upon  com.plerion  of  the  project,  there 
will  be  an  effort  mode  to  ini. educe  the  diphone  synthesis  technique  nto  the  com.mercial  sector. 

124  Development  of  a  Non-Distorting  Transducer  System  for  Measuring 
Pressure  at  the  Tissue  Cushion  Interface 

PrincipaJ  Investigator:  James  P.  Clear/,  M.S. 

Status:  Deferred 

DQtes:  November  i97a-October  1930 

Cost-  Annual  $9.7"'3  Projected  Total  $65,536 

RT  Annual  $6,135  RT  %  of  Annual  Total  33% 

Annual  Peport  Reference:  ^14.  Page  190,  R-77 

OSJECTi^yE:  The  ocijecr:ve  of  mis  project  ^  /ill  be  to  aesign  one  louild  an  msrrurrenr  which  will  accurately 
aelermme  rhe  oressure  distnbuti  .n  under  a  seorec  or  reclining  panenr  The  rrcnsducer  will  oe 
useful  in  evaluating  eouipment  for  the  use  of  an  indivicuai  parienr.  end  ;s  a  resecfcn  rod  jn  the 
creo  of  evaluating  venous  seating  and  cushioning  systems. 
MEn-iCDOLO<^V:  The  transducer  requires  two  indepencent  mcjor  develaonnents  to  dr;ng  it  to  a  reliable 
apd  efficient  working  condition.  These  rv/o  steps  can  proceec  simuitcneouslv 
1  A  system  to  operate  the  transducer  automatically  is  required.  This  will  consist  of  a  positive  cis- 
piccem.ent  pump,  on  electronic  oneumaric  pressure  trcnsaucer  and  a  vclve  arrcv.  all  contrcllea 
automatrccily.  The  plan  is  to  use  on  existing  POP  11  ccmputer  ro  control  .n  rhe  deveiooment 
sTcge,  When  this  is  fully  workabie.  a  microprocessor  will  ce  substitured  fo  m.cke  rhe  system 
porrcDie. 

2.  Tne  actual  pressure  transducer  array  neecs  further  deveioomenr  ro  enccie  mcnufccrure  of  a 
'  more  uniform  ana  reiiaole  product.  Latex  CJOptng  and  laminating  is  cne  memoa  oemg 
considered.  Others  may  be  sought. 

The  structure  wil  by  -rs  nafjre  be  ceiiccte  and  c  repair  prccscure  wni  ciso  ce  neveiocea. 

//hen  rnese  rwo  stages,  ro  be  uncerrcken  simiuifcneousiy.  ere  r^rr.c\ere<z.  'he  unir  wiii  ce 
evcjuctea  cs  a  clinicci  tool  m  rhe  fitting  ana  orescncing  cf  seating  svitem-s. 

PiNDiNGS  '^O  DATE:  Activities  nave  centere.v.  crcund  constn:cron  etc  prctotyce  unit  end  itsaccHccttcn 
in  a  Dilot  study  wnich  nas  provided  cn  cppcrtunify  to  coser^c  me  strengths  era  weaknesses  of  the 
concept  one  the  design  when  \^iewed  cs  c  working  system. 

The  trcnsaucer  element  for  the  crototype  was  f  jcriccreo  from  cdyerhyiene  packaging  m.atenci 
cucoie  cccx )  This  CDcrcccn  no?  ^he  ocvanrcgo  cf  being  reccilv  cvcilccie  '-r.  c  /er/  occecraoie 
cnvsicci  ccrfigurctcn  Cbtcimng  c  reifcce  unit  for  -he  ^rcnscucer-ncrvcr-er-crm  eccecrec 
ce  necviiv  curcenec  wirh  ^ccurg  ccsr  T'r.e  sigmficcnr  c.sccvcr'cge  5  -^c:-  ccjver-'.^iene  s 
aifficult  mctencj  ro  seci  ro  orher  .mcteriCis.  Ccnv^-nrionci  ccnesivea.  soivenr  ccnes;ves  ana  -ea: 
seais  wiil  not  renaoiy  noid. 
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Experience  wifh  the  system  was  gamed  while  running  an  experiment  to  study  ^he  effect  of 
mattress  construction  on  pressure  distribution.  The  test  was  designed  to  enable  the  un.r  fo 
determine  the  pressure  profile  under  the  sacrum  of  a  supine  subject.  Three  subjecrs  were  tested  on 
eighteen  mattresses-foundation  combinations.  It  was  learned  from  fhis  that  the  theory  ano 
mathematics  of  the  unit  pose  no  real  problems.  With  the  electronic  rransaucer  there  should  be  no 
problem  in  getting  adequate  accuracy.  The  problems  in  fabrication  and  reliobiiity'  were  pOfnted 
up  by  the  test,  it  will  be  necessary  to  design  a  more  easily  workable  valve  system  and  to  solve  the 
sealing  problems.  The  use  of  the  fine  tubing  resulted  in  delays  while  pressure  m  th^  sysrem  equal- 
ized. The  next  prototype  will  use  a  larger  tube  to  ease  this  problem. 

Current  efforts  are  aimed  at  solving  these  problems  in  fabrication.  It  appeors  that  a  unit  may  be 
made  for  individually  fabricated  polyvinyl  chloride  elements  and  assembled  into  the  multiple  unit 
array  which  is  desired.  This  will  have  a  number  of  advantages  ond  should  involve  most  of  the 
current  problems. 

APPLICABILITY:  The  provision  of  a  clinical  system  to  evaluate  pressure  distribution  should  result  in  reha- 
bilitation consumers  obtaining  seating  systems  which  serve  them  better,  resulting  in  increased 
mobilit/  and  longer  periods  of  activity. 


125  Comparison  of  Myocardial  Perfusion  Before  and  After  a  12  Week  Course 
in  a  Physical  Conditioning  Progrann  Following  Acute  Myocardial  Infarction 

Principal  Investigator:  Theresa  Hoskins  MicheL  R.P.T,  M  S. 

Status:  Deferred 
Dates:  Deferred 

Cost:  Annua!  Not  Specified  Projected  Total  $98,731 

RT  Annual  Net  Specified  RT  %  of  Annual  Total  Not  Specified 

Annual  Report  Reference:  ^14.  Page  400,  R-33 


OBJECTIVES 

1 .  To  Oemons^cte.  with  rhcllium  scan  techr^.ique  an  Improvement  m  nryocGrdiai  perfusion  fciiovv/fng 
12  weeks  of  cardioc  rehabilitation 

2.  To  demonstrate  a  conditioning  effect  after  a  12-week  program  of  cardiac  rehaCilircticn.  os 
measured  by  maximal  oxygen  consumption,  and  maximal  Rote  Pressure  Product  (max  HP  x 
Systolic  BP  at  max  exercise). 

METHODOLOGY-  Three  groups  of  post  Ml  parients  will  be  studied.  Group  A  will  be  a  selected  group  of 
highly  motivated,  non-medicated  ncn-smckers.  Grcup  B  ana  C  will  be  rcndomMzed  groups 
Groups  A  and  B  will  undergo  a  12  week  exercise  program,  while  Group  C  will  rerricm  sedenton/fcr 
the  12  week  period  AM  patients  receive  an  exercise  thallium  stress  test  during  which  mcxVO  ^and 
Rate  Pressure  Product  (RPP)  are  obtained  prior  fo  any  intervention  Bach  receives  the  sanne 
procedure  after  the  12  week  period  has  endea.  Date  wilt  be  analyzed  v/irh  ancivsis  of  variance 

FINDINGS  TO  DATE.  This  project  was  deferred  aue  ro  lack  of  funding.  However.  7  ccrienrswerecomDiefea 
in  Group  A.  Four  of  these  7  showed  no  improvement  in  mvocardiai  perfusion  as  measured  by  thii 
technique,  while  3  showed  clear  evidence  of  imprcverrenr  on  the  scon  which  wcs  reoo  bhnaiy  bv 
a  practicing  radiologist. 

APPLICABILITY-  The  possibility  that  exercise  conditioning  may  provide  a  direct  therapeutic  benefit  in  terms 
of  improving  the  prognosis  of  coronary  arterv  disease  and  reversing  -he  pathogenesis  is  one 
suggested  by  ammal  studies,  but  never  shown  conc'usivelv  in  man  This  srudv  has  only  recentJv 
becorr^e  possible  with  the  latest  technology  in  ncn-.nvasive  •mcgmg  cf  n^emai  cccns  V/crk 
which  has  precec^ed  this  proposec  study  succcr^s  •ne  va^c:^'  cna  re-iab'^Tv  cf  ^he  .-T^ecsures  'f 
evidence  supports  a  therapeutic  benefit  carcac  rehabilitation  programs  wcu-a  gam  wider 
acceprcnce  and  use  if  evidence  proves  programs  neve  no  benefit  further  stuciesccuia  be  done 
to  determine  what  type  of  changes  should  be  made  ^n  current  practices  to  produce  more 
effective  results. 

197  -^^^ 


T 


Temple  University  <F?T-6) 
Medico!  Rehabilitation  Research  and  Training  Center* 


CORE  AREA 


Ndurologicaf  and  Neuromuscular  Diseases 

To  advance  practices  and  knowledge  related  to  the  rehcbiMtction  of 
patients  impaired  by  neurological  and  neuromuscular  diseases  through  new  imtfctives 

for  program  activity  such  as  participation  in  program  devefcoment.  execution 
and  evaluation  by  handicapped  persons  themiselves.  and  new  concepts  of  impcirrrenr 
on  disobiiity  such  cs  the  one  deveioped  by  the  WcrloiHeclth  Crgcnizcrion. 

'Funding  for        was  terminated  Octocer  31.  1980. 
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126  Visual  System  Disorders  and  Functional  Correlates 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


E.  Kwatny.  Pti.D. 
Completed 

November  1975-October  1979 

Annual  $18,723 
»r  Annual  $18,723 

^16,  Page  40,  R-143 


Projected  Total  $112,132 
RT  %  of  Annual  Total  100% 


OBJECTIVES:  The  purpose  of  fhis  project  Is  to  provide  quanritative  climcai-physiciogicai-functional 
analysis  of  certairi  visual  syst^im  disorders  that  interfere  wfth  The  delivery  of  suffictent  visual 
information  to  the  central  nervous  system.  Specifically,  the  objectives  are  threefold: 

1.  To  establish  a  sequence  of  tests  to  evaJuare  quantitatively  the  status  of  central  and  peripheraf 
mechanisms  participating  In  the  control  of  ocular  movements.  This  includes  the  objective 
measurement  of  the  function  of  the  supranuclear  control  systems  which  integrate  vsual  and  non- 
visual  stimuli  to  position  the  eyes  so  that  basic  nnd  skilled  functional  activities  may  be  accom- 
plished. 

2.  To  evaluate  quantatively  functional  activities  such  as  visuo-motor  skills,  visual  perception,  and 
reading  to  determine  the  influence  of  visual  systf     disorders  on  dysfunction, 

3  To  investigate  new  therapeutic  approaches  to  .dify  visual  behavior  so  that  it  is  more  appro- 
priate to  functional  activities. 


METHODCLOGY:  Population:  normal  adult  subjects  ( 1 8-75  years  of  age ).  hemiplegrc  adults  ( 1 8-  75  years 
of  age);  adults  with  neurological  disease  with  manifestation  of  ocular  dysfunction  (13-75  years  of 
age). 

Test  Procedure:  (a)  medical  screening— a  general  medical  history  statement  is  token  from  each 
subject  with  concentration  on  questions  dealing  with  vision  history,  visuo-motor  performance.  ADL 
performance,  and  neuro-muscular  status.  Site  of  lesion,  functional  loss,  current  therapeutic  pro- 
gram and  visual  system  impairment  is  acquired  from  clinical  notes  and  therapists,  (b)  Clinical 
optometrlc  examination— this  examination  includes  ophthalmoscopy,  analysis  of  near  and  far 
acuity  and  visual  field  analysis  (central  and  peripheral),  and  an  external  examination  (detection 
of  phorias  and  tropias.  motor  field  and  motility  examination,  vergence  and  stereopsis  testing), 
(c)  Visual  system  mechanisms— eye  and  head  movements  are  examined  dtiring  a  monocuiar 
and  binocular  viewing  of  a  single  spot  stimulus  in  a  60  degree  field.  In  order  to  evaluate  the 
specific  supra  nucleor  eye  movement  control  systems,  sequences  of  tests  including  several  fixation, 
smooth  pursuit  ana  saccade  generating  tasks,  are  utilized. 


RNDINGS  TO  DATE: 

1.  Various  aspects  of  visual  system  function  should  be  assesseo  separately.  The  findings  from  the 
separate  assessments  are  most  meoningful  when  results  are  integrated  to  arrive  at  a  functional 
analysis  of  the  patient's  visual  problems. 

2.  Conventional  clinical  techniques  have  been  adapted  to  provide  for  clinical  analysis  of  visual 
system  pothology  in  brain-damaged  patients.  These  adaptations  were  made  to  adjust  for  the 
particular  problems  of  this  population. 

3.  Quantitative  analysis  of  eye  movements  has  been  used  to  provide  information  to  be  included  in 
the  overall  assessment  of  visual  function:  moreover  this  data  provides  important  diagnostic 
information  for  the  neurologist  and  neuropathoophthalmolcgist 

Results  from  conventional  visual-perceptual  and  visual-motor  rests  may  be  invaua  in  some 
patients  unless  unilateral  visual  neglect  is  considered  when  interpreting  results. 

5.  Slow  or  inaccurate  visual-motor  performance  has  been  demonstrated  to  be  due  to  deficits  in  the 
visual  system,  deficits  in  tt^e  motor  system,  or  combined  deficits  in  both  systems. 
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6.  Findings  from  rhe  comprehensive  visual  assessment  have  been  used  to  design  rhercpeutic 
programs  aimed  at  reaching  patients  to  com.pensate  for  visual  deficits.  Treatnnent  approaches 
have  oeen  directed  tov^/ord  individual  symptoms  rather  than  diagnoses,  in  a  varied  sample  of  20 
brain-damaged  patients.  1^  patients  hove  shewn  improvement  in  specific  visual  func^'ion  goals 
(defined  for  eacn  patient)  and/or  in  other  visual  functions. 

APPLICABILITY-  Within  rnis  project  a  set  of  visual  assessment  procedures  utilizing  (principally)  auanritative 
methods,  hos  been  developed  and  applied  to  a  diverse  sample  of  brain-dcm.cged  adults  aged 
15-75  years.  These  procedures  and  methods  were  used  to  evaluate  the  anatomical  anc 
physiological  integrity  of  the  visual  pathway,  the  acquisition  of  visuai  stimuli  (eye  position  control), 
visual  perceptual  processing  and  visual  motor  skills.  The  procedures  have  been  used  to  provide  a 
more  comprehensive  view  of  the  patients  visual  function  and  to  suggest  new  therapeutic 
approaches  to  modify  visual  behavior. 

127    Ambulatory  Monitoring  Laboratory  for  Rehabililation  Medicine 

Principal  Investigator:  A.W.  Monster,  Pti.D. 

Status:  CompJeted 

Dates:  November  1977-October  1979 

Cost:  Annual  $25,050  Projected  Total  $131,817 

RT  Annual  $15,388  RT  %  of  Annual  Total  61% 

Annual  Report  Reference:  ^16.  Page  96.  R-152 

OBJECTIVES; 

1.  To  demonsrrate  the  routine  ciinical  use  of  cmbuiaron/  mon.rors  tor  c  number  or  we^i  aefinec 
assessment  problems,  (e  g.,  relation  between  physical  activrtv  end  cardiac  svm.ctoms  os  ooserw^- 
ed  in  EKG). 

2.  To  test  the  utilit^/  of  a  number  of  ambulatory  transducer  svsrems.  recording  sys"^ems.  and  oraiysis 
methods  tor  a  second  (less  well-defined)  group  of  assessmerr  prooiems  (e.g..  the  descrct.cn  cf 
the  obligator/  synergy  response  ^n  strode  patients). 

3.  To  develop  a  prototype  ambulatory  mcnitcnng  loboratory.  organized  as  an  evaluation  sen/ice. 
for  both  inpatients  and  outpatients. 

METHODOLOGY:  The  patient  carries  a  miniature  multi-(2-4)  channe'  tape  recorder  on  a  wais*  be't 
Commercially  available  recorder  (Avionics.  Mediiog)  are  acproximareiv  the  size  of  a  cesk 
calendar  and  weigh  one  to  one  and  one  half  pounds.  The  recorder  is  connected  to  one  or  more 
transducers  (eg.,  electrodes,  acceleromefers.  etc.)  through  signal  conditioners  oiaced  withm 
the  recorder  unit  The  transducers  monitor  physiological  variables  such  as  muscuiar  activftv. 
the  electrocardiogram,  and  biomechanical  parameters,  interference  with  normal  functiona! 
activities  is  minimal.  Typically,  a  recording  is  continued  for  8-24  hours,  after  whicn  the  ^ape  is 
removed.  The  tape  is  then  played  back,  on  a  separate  tape  scanner,  at  25  ro  60  times  tne 
recording  speed.  The  computed  cata  analysis  is  printed  cut  on  a  htgh  soeea  printer,  using  o 
standardized  format  By  maintainjng  a  record  of  successive  recording  on  one  patient,  as  weii  cs 
a  library  of  normal  reference  oora.  comparative  evaluations  can  oe  mace. 

FINDINGS  TO  DATE: 

1.  Tape  Scanner  Development  Project 

Objectives:  1)  to  demonstrate  the  application  of  ambulatory  assessment  Techniques  on 
existing  cardiac  rehabilitation  program:  end  2)  to  develop  a  modular  tape  scanning  svsrem 
capable  of  handing  a  wide  variety  of  long-term  ambulatory  recordings,  including  EKG.  on  o 
routine  basis 

Progress:  A  general  purpose  computerized  scanner,  centered  around  ^A/o  LSM  1  processors,  a 
number  of  sceciai  purpose  pre-prccessors.  end  c  20  M  Byte  disk,  v^as  impfemented  This  svsrem 
allowed  I  or  h:gn-speed  picybccK/cnaiysis  of  a  wfoe  variety  cf  long-term  mtuit:-cpcnnei 
reccrcipgs.  The  modular  design  ensured  reliabi^^^  for  high-vciume  cnmcat  studies. 

A  paper  describing  the  first  version  of  the  EKG  scanner  was  presentea  at  a  symposium  at  Stanfcrc 
University  and  was  published  (Monster.  Chan,  O'Connor.  1978)  A  more  advanced  version  was 
developed  and  published  recently  (Monster  &  Alterman.  1979). 
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2.  Pulmonary  Monitor 

Objectives:  I)  to  assess  thecfinicol  utility  of  a  number  of  pulmonary  function  transducers  for  long- 
term  evaluation  of  pulmonop/  rehabilitation  patients;  and  2  )  to  examine  tne  physjclcgicai  basis  of 
selected  measurement  techniaues  for  the  purpose  of  enhancing  their  renabilitv 

Progress:  A  one-week  workshop  on  biosensors  wos  attended  during  November  1 9  78  The  program 
reflected  the  rapid  advancement  in  transducer  technology  for  long-rerm  monitoring  cf  a  number 
of  physiological  variables,  A  paper  wcs  presented.  Several  innovotors  in  rhearea  of  blood-oxygen 
sensors  consented  to  function  cs  informol  consultants  to  the  RT-d  project:  specifically,  the  principal 
investigoror  visited  the  laboraror/  C  Dr.  Kimmich  and  collaborated  with  him  on  a  porfooie  oxygen 
sensing  system,  during  Spring,  1980. 

Di?oussion  and  exchange  of  inform  ation  was  started  with  the  present  supervisor  of  the  Pulmonary 
Qehabilitction  Program  ct  Moss  Rehobilitoticn  Hospital.  All  patients  in  this  program 
(approximately  20)  participated  in  a  standardized  work-out  once  a  week,  at  which  time  iong- 
term  monitoring  was  initiated.  A  calibration  of  the  ambulotcry  equipment  can  readily  be 
included  ?n  work-out  protocol,  A  number  of  breathing  transducers  (chest  and  abdomen) 
were  exomined  and  a  vest-like  plethysmograph  was  selected  for  further  evaluation.  Detailed 
Information  on  commercially  available  polcrographic  electrodes  was  obtained. 

A  bibliography  (approximately  50  items)  on  bfood-oxygen  measurements  and  their  pitfalls  in 
vcfious  patient  populations  was  assembled.  Studies  of  the  literature  indicated  that  micro- 
Circulatory  aspects  of  the  surface-polarographic  meosurements  are  of  particular  interest:  these 
may  necessitate  further  laboratory  study.  The  need  for  construction  of  non-standard  surface  multi- 
electrodes  was  examined.  Consultants  for  the  larter  two  problems  were  found.  However,  the 
project  was  terminated  by  the  internal  review  commirtee.  during  the  RT-8  phase-out  period. 


3.  Muscle  Usoge  Study 

Obiectives:  1 )  to  characterize  and  quantify  normal  skeletal  muscle  usage  patterns;  2 )  to  ccrrefcte 
usage  with  the  metabolic  properties  of  skeletal  muscle,  including  adaptive  effects  induced  by 
neuromuscular  disorders,  chronic  overload  and  abnormal  motor  behavior;  and  3)  to  describe 
specific  motor  behavioral  patterns,  normal  as  w^ell  as  abnormal. 

Progress:  A  paper  on  eye  blink  behavior,  based  on  previously  obtained  data,  was  compiefed  ana 
published  (Monster  Chan,  and  O'Conner,  1979).  Two  papers  appeored  in  press  (Monster.  Chan. 
O'Connor,  1978;  and  Monster,  Chan.  O'Conner  1979).  Experimental  protocols  for  1 )  the  study  cf 
muscle  relaxant  effects  on  the  incidence  of  involuntary  muscle  contractions  in  patients  wiih 
spinal  cord  injury  (R-161,  page  120,  Progress  Report  ^^5),  and  2)  the  relationships  between  fiber 
type  adaptation  and  changes  in  muscle  usage  were  completed.  The  primary  focus  is  on 
developing  assessment  techniques  that  are  minimally  restrictive  and  provide  msighr  into 
f unctfono!  performance  of  the  patient.  The  latter  is  presently  being  studied  in  collaboration  with  D. 
KernelL  at  the  University  of  Amsterdam,  It  focuses  on  the  changes  in  motor  unit  properties  resulting 
from  compensotory  overuse  of  residual  units  after  partial  denen/ation  of  a  skeletal  mu5Cfe, 

All  the  work  on  ambulatory  studies  of  motor  behavior  was  to  be  summarized  in  a  paper  aimed 
specifically  at  the  rehabilitation  practitioner.  This  undertaking  was  not  yet  com/pfeted  at  the  time 
of  RT-8  phase-out. 


APPLICABILiP/:  The  ultimate  goal  of  the  rehabilitation  process  is  to  enable  patients  to  perform  at  rheir 
highest  attainable  functional  level.  However,  present  evaluation  methods  rarely  aim  reestablish 
whether  this  goal  is  reached  during  every  day  activities  under  diverse  environmental  conditions. 
Amoulotory  monitoring  provides  a  new  and  oofentiaffy  powerful  CDcrcacn  to  prcdems  of 
patienr-stctus  evaluation.  This  aporcacn  is  mghly  cost-effective,  as  it  is  direc^-eo  tov.crd  out- 
patients and  non-hospltalizatlon.  New  merhocs  recuire  effective  and  convincing  cemcnsrrarscn 
before  they  can  be  integrated  within  the  routine  reperroire  of  clinicol  eva!uat,on  merncos.  This 
project  IS  designed  to  demonstrate  the  contriburions  that  an  ambulatory  monitoring  foboratory 
can  make  to  the  rehabilitation  process. 
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128  Facilitation  of  Arm  Movement  in  Disabled  Patients  witti  Stroke,  Brain 
Injury,  and  Ottier  Pattiologies  of  the  Central  Nervous  System 

Principal  Investigator:  Nathaniel  Meyer,  M.D. 

Status:  Completed 

Dcrtes:  August  i979-June  1980 

Cost'  Annual  $46,854  Projected  Total  $46,854 

RT  Annual  $37,185  RT  %  oi  Annual  Total  79% 

Annual  Report  Reference:  »*16.  Page  17.  RTHSa 


OBJECTi^yES: 

1 .  To  test  the  effect  of  sensorimotor  facilitation  on  behavior  parameters  of  voluntary  movement  such 
OS  initiation  (latency  responses),  movement  time,  maximum  veiocity.  and  termination  accuracy 
of  movement 

2.  To  modify  and  augment  existing  electrical  stimulation  systems  which  ore  to  be  employed  in 
facilitation  of  voluntary  movement. 

3.  To  test  the  effect  of  sensorimotor  facilitation  on  elecrromyograohic  features  cf  voluntary 
movement  such  as  EMG  reaction  time,  latency  between  initiation  of  EMG  and  initiation  of 
mechanical  displacement,  burst  or  continuous  pattern  of  firing,  distribution  of  the  integrated  EMG 
over  the  movement  interval,  and  temporal  relationships  between  agonist  and  antagonist 
muscles. 

4.  To  conceptualize  a  clinical  training  program  which  might  utilize  sensorimotor  facilitation 
techniques  based  on  the  use  of  electrical  stimulation  applied  in  temporal  relation  to  volitional 
movement. 

5.  To  conceptualize  clinical  instrumentation  which  could  deliver  sensorimotor  facilitation  and  would 
provide  measures  of  outcome  during  the  training  period  for  purposes  of  objective  clinical 
evaluation. 


METHODOLOGY: 

r  Description  of  Subjects:  Patients  with  corticospinal  lesions  affecting  the  uoper  extremity  were 
selected  for  study  on  the  basis  of  o  clinical  examination.  The  decision  to  select  a  particular  patient 
was  made  on  clinical  grounds  such  as  etiology,  duration  and  neurclcgical  stability  of  the  lesion, 
presence  of  weakness,  hyperreflexia.  trradiarjon  of  deep  tendon  reflexes,  nociceorive  withdrawal 
responses,  unilateral  Hoffman's  reflex,  spast:c  resistance  to  stretch,  and  confirmatory  Babmski  and 
other  upper  motoneuron  signs  In  the  lower  extremi^/.  Patients  were  required  to  comprehend  and 
carry  out  auditory  verbal  instructions  with  regard  to  producing  movement  on  command.  Ciinical 
examination  required  the  patient  to  simulate  the  type  of  movement  he  would  perform  in  the 
laboratory. 

Patients  were  examined  and  classified  specifically  by  the  type  of  synergy  pattern  and  movement 
profile  exhibited  using  the  clinical  method  of  Fugt-Meyer  et  al  (A comoanion  sensory  assessment 
vyas  also  applied.)  Based  on  this  method,  patients  were  ciassifieo  ccccrcing  to  whether  1) 
volitional  m.ovem.ent  could  be  performed  within  the  dynamic  flexor  and/cr  exrensor  s>/nergies:  2) 
volitional  movement  could  be  performed  by  mixing  the  dynamic  flexor  and  extensor  synergies;  or 
3 )  volitional  movement  could  be  performed  with  little  or  no  synergy  dependence  Seven  patients 
were  studied. 
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2.  Description  of  Experiment:  Each  patient  was  seated  on  en  adjustable  dental  chair  ana 
requested  to  rotate  a  light\veight  rod  or  joy-srick  to  a  specified  visual  forget  oiongside  the 
monipulandunn.  Because  some  patients  were  unable  to  grasp  the  monipuiandum  effectively,  a 
univefsai  cuff  attached  to  the  palm  was  used  to  secure  the  manipufandum  to  the  hand.  A  wrist 
orthosis,  set  in  neutral  position,  is  also  sometimes  used  to  provide  wrist  ccntrct  Patients  receive  an 
auditory  warning  signal  (randomly  varied  behA/een  one  and  four  seconds)  followed  by  a 
command  signal  to  move  the  manipufandum  to  the  target  as  quickly  and  as  accurately  as 
possible.  Using  this  procedure,  three  randomly  presented  experimental  conaitions  are  applied, 
namely,  movement  without  stimulation,  movement  associated  with  electrical  stimulation  during 
the  entire  period  of  mechanical  latency  (i.e..  time  of  delivery  of  commana  signal  to  the  time  of 
beginning  displacement),  and  stimulation  applied  during  (but  not  before)  movement 
displacement.  Each  patient  performed  tn  three  sessions  of  45  trials  in  each  session. 

The  behavioral  parameters  that  were  measured  to  achieve  objective  '^1"  included  the 
mechanical  latency  response,  movement  time,  maximum  velocity  and  termination  accuracy  of 
movement.  Movement  time  was  measured  from  the  onset  of  the  mechanical  signal  to  the  peak 
of  monotonia  displacement.  This  signal  arises  from  a  proportional  change  in  voltage  across  a 
potentiometer  mounted  at  the  pivot  point  of  the  monipuiandum.  Digital  computer  differentiation 
Of  the  displacement  signal  provides  a  measure  of  maximum  velocity  during  the  movement  trial. 
The  displacement  signal  also  allows  an  estimation  of  termination  accuracy  since  the  target  levels 
are  known  in  advance. 

The  electromyographic  parameters  used  to  accomplish  objective  ^^3"  included:  EMG  latency  with 
respect  to  the  command  signal.  EMG  onset  tn  relation  to  the  onset  of  displacement,  presence  or 
absence  of  burst  versus  continuous  firing  patterns  in  the  agonis^  muscie.  m.agnituoe  of  the 
integrated  EMG  (lEMG)  during  the  movement  interval,  normalized  aistribution  of  the  EMG  over 
the  movement  interval,  and  temporal  relationships  between  agonist  and  antagonist  muscies. 

3.  Parameters  of  Electrical  Stimulation:  Sensory  nerves  were  preferentially  excited  by  short  duration, 
high  frequency  pulses.  In  this  study,  we  used  square  wave  pulses  obtaineo  from  a  Disa  Multistim 
unit  with  a  duration  of  500  microseconds  at  50  Hz.  In  trials  where  stimulation  was  reouired  before 
movement,  the  pulse  train  was  activated  electronically  by  the  ouditory  command  tone  and  shut 
off  by  a  voltage  threshold  detector  set  a  few  degrees  of  displacement,  i.e.,  the  train  was  stopped 
by  the  initiation  of  movement  Under  conditions  which  required  stimulation  during  movment.  the 
pulse  train  was  initiated  by  a  threshold  detector  triggered  by  the  first  few  degrees  of  dispfacement 
and  then  terminated  by  another  detector  which  was  triggered  at  an  amplitude  several  degrees 
smaller  than  the  target  amplitude.  Electrical  stimuli  was  provided  via  ring  or  flattened  cylindrical 
electrodes  (which  do  not  overly  interfere  with  gripping  the  monipuiandum)  placed  on  all  fingers 
and  thumbs. 

Using  single  pulses  delivered  to  all  electrodes  simultaneously,  the  perceptual  threshold  (for  a 
single  pulse)  was  estimated,  then  a  supramaximal  stimulus  intensity  was  delivered  as  determined 
by  the  recorded  compound  sensory  action  potential  obtained  with  recording  electrodes  situated 
over  the  median  and  ulnar  nerves  at  the  wrist  (vofar  surface).  Intensity  levels  between  the 
perceptual  threshold  and  supramaximal  stimulation  were  investigated  with  respect  to  patient 
tolerance  to  various  intensities  of  a  pulse  train  delivered  at  50  Hz  for  one  second.  The  maximum 
tolerable  intensity  was  used  for  facJitation  and  this  intensity  was  exoressible  as  a  multiple  of  the 
perceptual  threshold  intensity  as  well  as  in  terms  of  percentage  of  the  peak-to-peak  amplitude  of 
the  compound  sensor/  action  potential  induced  by  supramaximal  stimulation. 


4,  Data  Analysis:  A  two  factor  mixed  Analysis  of  Variance  design:  repeated  measures  on  one  factor 
are  carried  out.  Four  conditions  of  stimulation  and  three  separate  testing  sessions  ore  considered 
OS  independent  variables.  The  conditions  of  stimulation  include  1 )  no  stimulation;  2)  stimulation 
before  movement:  3  )  stimulation  during  movem.ent;  4  )  stimulation  before  and  during  movement 
The  testing  sessions  are  carried  out  on  three  different  days  within  a  two-weel<  pertoa.  Six- 
quantitative  dependent  vcnobles  are  measured  for  the  analysis  These  include  1 )  m^echanical 
latency  (reaction  time):  2)  movement  rime:  3)  maximum,  velocity:  4)  agonist  E.V1G  reaction  time; 
5)  agonist  integrated  EMG  magnituce  for  the  movement  intervci;  and  6 )  the  time  of  onset  of  EMG 
to  the  time  of  movement  initiation. 
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RNDINGS  TO  DATE:  Seven  patients  v^ith  hemiparesis  secondary  to  stroke  or  traumatic  brain  injury  were 
studiecj  during  this  investigation  period.  Eiectricat  stimulation  with  intensity  iwice  the  sensory 
perception  threshold  for  each  patient  was  triggered  either  coincident  with  the  ^^go"  signai  until 
the  beginning  of  movement,  or  conincident  with  the  beginning  of  movement  to  the  peck  of 
movement,  or  no  stimulation  was  given  at  alL  Dependent  variables  which  were  studied  induced 
reaction  time  and  movement  time  as  well  as  EMG  reaction  time.  At  tne  time  of  writing  of  rh.s 
report,  statistical  treatm.ent  of  the  data,  completed  on  these  seven  subjects  ;n  21  experiments  ;s 
stiil  being  processed. 

By  applying  a  train  of  electrical  pulses  to  the  fingers  of  the  hemipcretic  upper  extremity,  we  were 
able  to  demonstrate,  in  some  patients,  o  distinct  and  well-delineated  facilitation  of  biceps  and 
brachlctis  electromyographic  activity  Although  statistical  analysis  is  still  ongoing,  it  appears  that, 
in  three  of  the  seven  patients  that  were  studied,  there  was  a  decrease  in  the  m.echanicat  recction 
time  under  conditions  of  stimulation  prior  to  the  onset  of  movement  as  com.pared  with  the  no 
stimulation  condition.  There  did  not.  however,  appear  to  be  a  consistent  facilitation  of  movement 
time.  Since  the  study  design  required  each  subject  to  make  60  movements  during  each  day  of 
testing,  we  were  able  to  observe  for  motor  learning  effects  as  a  function  of  a  large  number  of  triais 
in  these  patients.  The  dota  suggest  that  repetitive  practice  appeors  to  enhance  the  reaction  time 
responses  of  hemiparetic  patients. 

APPUCABILITV:  Patients  with  central  nervous  system  pothology  secondary  to  stroke,  head  injury  and  many 
other  types  of  pothology,  commonly  develop  impoired  movement  control  in  their  uDper 
extremities.  Clinicol  techniques  to  this  point  have  not  been  very  successful  in  restoring  movement 
capabilities  and  control  for  the  upper  extremity.  The  concept  of  facilitation  embodied  m  this  study 
appears  to  offer  the  potential  for  improvement  in  movement  ccntrol  >n  patients  with  uccer 
extremity  movement  control  deficits.  The  problems  of  the  m.ovement-disob^ed  cctient  are 
particulariy  relevant  since  there  are  large  numbers  of  patients  djsabiea  by  central  nervous  system 
disorders  such  as  strcke,  multiple  sclerosis,  spinal  cord  ^njun/  patients  and  traumatic  brain  injured 
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129   Performance  Capability  and  Vocational  Potential  of  thje  ESRD  Client 


1.  To  deterrT^ine  whether  a  standard  exercise  could  produce  alterations  in  serum  chemistries  that 
might  separate  individuals  with  end  stage  renal  diseose  into  several  groups. 

2.  To  determine  whether  such  separation  could  be  related  to  the  lock  of  return  to  previous  physical 
activities. 

3.  To  determine  whether  a  program  of  plonned  exercise  to  improve  physical  capabilities  coufd  be 
developed. 

4.  To  determine  whether  abnormalities  seen  on  exercise  could  be  reversed  by  increased  dialysis 
time. 

5.  To  identify  medical,  psychosociaL  and  vocational  factors  which  are  potentially  predictive  of  the 
occupoHonal  status  (hours  per  week  of  productive  activity)  of  ESRD  clients. 

6.  To  verify  which  of  these  factors  are  predictive  of  occupational  status. 

7.  To  develop  the  occupational  status  predictor  instrument. 


1.  Exercise  Test:  Individuals  were  asked  to  walk  on  a  treadmill  for  10  minutes  at  o  standard  rate. 
During  this  time  vital  signs,  including  blood  pressure,  pulse  and  respiratory  rate,  were  determined 
for  inten/als  of  10  minutes,  for  a  full  30  minutes.  Blood  samples  were  obtained  before  the  exercise 
began,  at  2  minute  intervals  during  the  exercise,  and  at  10  minutes  post  and  20  minutes  post 
exercise.  Blood  samples  were  analyzed  for  potassium.  pH,  lactate,  pyruvate,  calcium  and 
magnesium. 

2.  identification  ol  Potential  Predictors  of  Occupational  Status:  A  listing  of  medical,  psychosocial, 
and  vocational  factors,  identified  by  prior  research  and  literature  review  as  significant  to  the 
vocational  rehabilitation  of  the  ESRD  client,  was  organized  into  a  prediction  schematic.  AM  factors 
were  reviewed  to  identify  those  which  showed  the  most  promise  of  being  predictive  of 
occupational  status.  Medical  and  other  rehabilitation  professionals  having  expertise  and  current 
working  experience  with  the  ESRD  population  and  ESRD  clients  were  consulted  as  part  of  the 
review  process. 

3.  Development  of  Data  Collection  Instrument:  A  self-administered  questionnaire  was  designed 
around  factors  felt  to  be  most  significant  as  predictors.  The  questionnaire  underwent  a  simiiar 
review  to  insure  that  when  administered,  it  would  provide  data  consistent  with  identified 
predictor  variables.  A  vocational  psychologist/statistician  was  consulted  to  develop  an 
appropriate  response  codin  j  system  for  com.puter  analysis  prior  to  finalizing  the  questionnaire 
format. 

4.  Data  Collection:  Through  the  efforts  of  the  Notional  Kidney  Foundation  of  the  National  Copital 
Area.  Inc.,  permission  was  obtained  to  administer  the  developed  questionnaire  to  individuals 
undergoing  dialysis  treotment  at  a  local  private  dialysis  center  Project  staff  distributed 
questionnaires  to  the  center  population  for  completion  while  undergoing  treotment  and 
collected  completed  forms  at  the  end  of  each  dialysis  shift.  Participation  was  strictly  voluntar/.  in 
all,  28  individuals  completed  questionnaires. 

5.  Data  Analysis:  Validity  and  reliobility  of  variables  as  predictors  of  occupational  status  were 
determined  through  multiple  regression  computer  analysis  techniques.  Through  rhis  analysis,  10 
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variables  out  of  32  were  identified  as  strong  predictors  of  occuoctioncl  status. 

6.  Development  of  the  Occupational  Predictor  Instrunnent:  A  revised  self-acmtnisTerec 
questionnaire  for  precicring  occupational  status  of  ESRD  clients  was  deveiccea  around  rhe  10 
identified  strong  predictor  variables.  A  formula  for  scoring  resconse  wcs  deveicced. 

FINDINGS  TO  DATE. 

1.  Exercise  Test:  The  exercise  test  was  sranocroizec  to  a  rreocnniil  rare  of  '1  5  m'es  per  ^cur  Blcco 
samples  were  drawn  cs  described  m  merhods.  Obserycrions  rnus  -or  inaicate  rre  foHcwirg 

(1)  that  rr.any  individuals  unaergomg  henncdiclvsis  are  unooie  to  underroke  this  degree  of 
exertion  for  as  !ong  cs  «0  mmures  witnout  stopping.  These  moividuats  show  deveiopmenr  of 
quadriceps,  pain  and  weakness  which  may  interfere  wtth  rheir  cbiiitv  to  cornpiete  rne  "est 

(2)  Individuals  undergoing  hemoaioiysis  who  are  undertaking  ^he  exercise  ^es^5  shew  a  markea 
increose  m  serum  lacrcres  above  the  resting  level,  after  o-S  months  of  exercse.  fciiowmg  wmcn 
rheir  lactate  level  drops  toward  normal,  at  a  rate  not  unlike  that  of  normal  :ndiviauais.  Theiccrare 
pyruvate  ratios  in  these  individuals  also  increases;  again  to  a  marked  degree  Differences  oe- 
tween  ESRD  patients  and  normal  controls  are  statistically  significant  A  group  of  3  patients  under- 
took regular,  although  unsupervised  exercise  consisting  of  jogging,  m  2  instances,  and  b:cycie 
riding  in  the  third.  These  individuals  considered  themselves  in  better  condition  following  this  than  ^ 
previously,  however,  the  exercise  test  was  unchanged.  Three  individuals  were  d'Olyzed  daily  for 
one  week,  with  improvement  in  their  overall  condition,  but  no  change  .n  tneir  exercise  rest 

2.  Project  staff  was  able  to  identify  medical,  psychosocial,  and  vocational  voriables  which  appear 
to  be  strong  predictors  of  occupational  status  of  ESPD  clients.  A  seif-administered  questionnaire 
was  designed  around  these  variables  with  an  accompanying  scorrg  formula  for  precicring 
occupational  status  of  ESRD  c  enrs.  Due  to  the  limited  sampie  on  whicr^  these  --esuits  are  bosea. 
further  testing  and  analysis  of  this  new  instrument  are  recomm.enaed  to  verifv  rhe  instrument's 
potential  usefulness. 

AFPLlCABlLiTV':  The  findings  Of  increased  serum  lactate  with  exercise  wmcn  apoear  ^o  ce  rne  mercoouc 
accompaniment  of  urem.;c  myoccrhy  suggests  that  there  is  an  important  pr,vs^ca!  compcrenr 
to  the  inabtifty  ot  patients  with  end  stage  renal  aiseose  to  return  to  gainful  employment  and 
although  the  socioeconomic  factors  are  important,  this  pnysicai  factor,  uniess  it  can  be  ccrrecred. 
suggests  that  there  is  a  definite  limit  for  the  possibility  of  returning  these  incividua;s  to  their  previous 
activities.  This  needs  to  be  stucied  further 

it  Is  expected  that,  with  further  testing,  as  mentioned  above,  the  developed  occupational  status 
predictor  instrument  may  assist  vocational  rehabilitation  professionals  to  develop  vocational 
strategies  which  are  consistent  with  the  oprimal  level  of  productive  activitv  on  individual  with 
ESRD  can  be  expected  to  achieve. 

130   Rehabilitation  and  Family  Interaction:  A  Pilot  Test  of  ttie  Multiple  Family 
Group  on  a  Dialysis  Unit 

Principal  Investigators:  David  Reiss.  M.D. 

Peter  J.  Steinglass,  M.D. 

Status:  Completed 

Dates:  February  i979-January  1980 

Cost:  Annual  $38,9-14  Projected  Total  $4-1,609 

RT  Annual  $28,396  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  ^15.  Page  23i  ,  SR-1  i 

OBJECTIVES;  The  major  objective  of  this  pilot  study  was  ro  explore  the  value  of  multiple  family  groups  in  the 
rehabilitation  of  ESPD  patients  on  chronic  hemodialysis  The  multiple  fam.ily  group  (MFG)  is  a  bnet. 
inexcenstve  psychosccial  infenyenhcn  aimed  ct  •cenN^/irg  neecs  cf  families  cf  cuenrs  reoucing 
tne  stress  of  rhe  famny  in  cealing  with  chrome  disactiin/  ana  lmpfo^•^ng  ^he  csvc^csccia:  curccme 
fcr  rne  ctient  in  the  Nptcai  >AfG.  four  ro  six  families  cna  one  ^.vc  orcfessonaJty-r-cinec  -eccers 
meet  for  weekly  sessions  lasting  90  minures  eccn  !n  this  pilot  srucv.  eacn  multicie  rcmilv  group 
was  scheduled  for  eight  consecutive  weeks.  Although  family  members  of  ESRD  poTients  on 
chronic  hemodialysis  have  been,  from  time  to  time,  organized  in  discussion  grouos  to  talk  about 
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common  oroDlems.  ^hls  prcjecr  was  ^he  first  test,  cur  knowJecge  of  rhe  usefulness  or  grcucs 
wPfch  inc:uc2ed  bo^h  cuenr%  one  fcmnes  ccpmg  wirh  crher  n/pes  of  cnrcniC  ^nness  hence  -'^e 
rcnonaie  for  applying  \r  :c  crcbiems  csscc;atea  wirh  cnrcnjc  '^emcciGivsis 

Three  mofor  issues  were  expicrea  as  cert  of  this  pilor  studv  1 )  rhe  'eosiO^iW  of  esrabHSh.ng  sucn 
groups,  including  the  ocmh,  to  ger  clients  end  fcrnjiv  men^oers  ro  car'Cipare  cccrcinaTicn  cf 
such  groups  with  meoicai  trearmenr  programs,  end  *ne  preferco^e  iepgrn  of  nme  for  such  o 
program  (Ttme  fimited  vs.  open-enaed.  etc);  2)  tecnmcoi  issues  conrected  wi^h  sucn  grcLios 
such  OS.  necessary  training  for  (ecders.  most  useful  toDics  of  ciscussicn.  preferable  composj^icnci 
characteristics  of  the  group  (eg.  ages  of  clients,  family  size,  inclusion  of  cniidren  m  group 
meetings,  etc  );  and  3)  cn  initial  evaluation  of  the  usefulness  of  such  groups  to  clients  anci  tcmiiy 
members  who  participated. 


iVlE^CCOLCGV  The  multiple  fom.iiy  group  consistec  of  4-^  families  end  one  to  ^A/o  professioncilv  ^reined  leaders. 
The  group  met  for  90  minutes  weekly  for  c  period  of  eignt  weeks.  The  primary  emphasis  m  group 
discussion  was  on  the  current  life  issues,  in  each  family  related  ro  the  chronic  disability  Clients 
were  drown  from  several  dialysis  centers  in  the  Washington  area.  They  end  thr  se  members  of  their 
family  which  occupy  the  same  household  were  the  members  of  the  group  The  primary  emphasis 
in  evaluation  was  direct  clinical  evoluotion  of  the  group  itself.  We  needed  to  'earn  more  how  to 
adopt  multiple  family  group  techniques  for  this  type  of  family  As  preiimtncp/  effort  to  make 
controlled  comparisons,  we  matched  clients  and  families  who  participated  in  the  group  with 
those  from  the  same  cer^ters,  who  were  not  asked  to  participate  We  ottem.pted  o  case-control 
match  based  on  key  demographic  v^ariobies  and  severity  of  illness  A  vcnety  of  stanaoro  rating 
Techniques  were  useo  ro  compare  rhe  ^vo  groups. 

-INDINGSTO  DATE  Two MFG'swereesrcbiishecJ and  com.pleted  an  e'gr r-week  crogrom  T"hegrcucs  were 
run  by  a  psvchiotrtst  arid  a  meccal  socio!  wcrKerwho  had  an  exrers:ve background  C-^cu^rg  v/;^h 
ESr?D  Clients  Group  discussion  concentrated  on  cocmg  strotegie:  of  tamWies  Ch.-cren  ^rere 
-nciuded  m  the  gr-^ups  one  proved  ro  be  active  paric?ccnts  So"h  c'  mcal  e^c:uarlcn  of  -hese 
grouos  by  the  project  staff  and  seif-repcrr  evo^uar-on  of  clients  one  romiiy  memioers  -naicctec 
t-not  the  groups  v/ere  judged  to  be  successful  A  number  of  c  enrj  specifically  recom.mendea  tne 
esrobiishm.ent  of  such  groups  tn  the  diciysis  centers  wn^.re  rnev  were  receiving  r-eatmen^  ^'he 
research  sroff  conciuoea  that  these  groups  w>ere  oart:cuiar!v  heicfui  in  offering  supccrr  l^o  events 
who  were  just  ceginnmg  m  dicVsis  and  :n  strengthening  ona  evaluating  on  oococncre  ^oie  for 
the  family  m  suopct  of  patients 

APPLICABILITY'  The  acta  emerging  from  the  pilot  study  is  to  be  used  as  rhe  basis  for  a  training  exe:c;se  .n 
which  the  project  staff  will  offer  a  formal  training  experience  for  professionals  ^nreresrea  in 
establishing  such  multiple  family  groups  in  rheir  own  treatment  centers,  i^eocrrs  ce  also  cemg 
prepared  for  publication  in  scientific  journals 

131    Counseling  Needs  of  the  Families  of  Aphcsic  Patients 

Principal  InvesHgator:  Craig  W.  Linebaugh.  Ph.D. 

Srctus:  Completed 

Dotes:  March  i97a-february  1980 

Cost:  Annual  $9740  Projected  Total  $1V,-:00 

RT  Annual  $7576  RT  %  of  Annual  Total  75% 

Annual  Report  Reference:  *15.  Page  193.  R-53 

BjECTIN.es 

1,  To  determine  whiat  information  and  counseling  rhie  families  of  aohasio  porienrs  ha\e  receiveo 

2.  To  determine  wnicn  problem  areas  ore  mosr  frequently  associarea  v/irh  aphas:a  one  whicn  are 
of  grearesr  concern  to  the  fam-hes  of  apnasic  pot^enrs. 

3   "^c  ce^errpiire  ^^^e  co^-mum  mcnner  f=cr  crc^^^cing  the  r^fc'r^.c:^]cr  ore  course  .rg  -^e-^'ir^c  ov  """e 
''cmii.es  cf  ccncsic  ccrier/s 

-  To  deveioo  on  ccjecrive  means  of  ce'ermmmg  inC'viGua!  ^am;!;  memcer  ^esccnses  roccun^e  irg 

5.  To  develop  on  obieotive  means  of  assessing  the  effectiveness  cf  counseling  programs 
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6.  To  isolate  a  set  of  factors  by  which  those  families  most  in  need  of  counseling  services  may  be 
identified,  early  in  the  rehabilitation  process. 

METHODOLOGY:  The  procedures  employed  included  completion  of  a  questionnaire  by  62  spouses  of 
aphasic  patients  representing  1 7  rehabilitation  agencies.  The  spouse  of  each  patient  along  with 
o  Speech-Language  Pathologist  familiar  with  the  patient  rated  the  potient's  performance  on  40 
functional  communication  tasks.  In  addition,  the  spouses  rated  their  confidence  in  each  of  these 
ratings. 

The  results  of  the  questionnaires  were  compiled  with  regard  to  the  primary  areos  of  concern, 
counseling  which  had  been  mode  available,  how  counseling  might  have  been  more  effectively 
provided,  and  the  nature  of  the  alterations  experienced  in  the  marital  relationship  by  eoch  of  the 
couples.  An  '  accuracy-by-confidence"  analysis  was  performed  wherein  the  difference  between 
a  spouse's  and  the  Speech-Language  Pathologist's  ratings  of  the  patient's  communicative 
abilities  along  with  the  sp^ouse's  ratings  of  his/her  confidence  were  used  to  divide  the  spouses  into 
4  subgroups.  These  subgroups  included  o  high  accuracy-high  confidence  group,  a  low  accuracy- 
low  confidence  group.  Step-wise  multiple  regression  analyses  were  also  conducted  in  order  to 
identify  any  Victors  which  may  hove  significantly  affected  the  spouses'  ratings. 

FINDINGS  TO  DATE"  Si)cty-two  spouses  of  aphasic  patients  were  included  in  the  final  phase  of  this  project 
which  was  completed  this  year.  Of  these  spouses.  77%  reported  that  they  had  received  formal 
counseling  where  formal  counseling  was  defined  as  a  specific  time  set  aside  to  meet  with  some 
member  of  the  rehabilitation  teom  to  discuss  the  patient's  aphasia  and  related  problems.  Ninety- 
three  percent  of  these  spouses  felt  th  jt  the  counseling  they  had  been  provided  was  beneficial, 
but  only  70%  considered  it  adequate.  These  findings  indicate  that  nearly  47%  of  the  spouses  had 
not  had  their  counseling  needs  fully  met. 

Sixty-two  percent  of  the  spouses  reported  a  change  in  their  marital  relationshipfoHowingthe  onset 
of  the  patient's  aphasia.  In  order  to  assess  the  nature  of  these  changes,  the  spouses  were  asked  to 
rate  various  aspects  of  their  relationship  as  they  were  prior  to  onset  and  at  present.  These  ratings 
were  used  to  determine  a  Relationship  Alteration  Coefficient  (RAC)  for  each  couple  included  \n 
the  ^dy.  The  mean  RAC  for  the  group  was  0.68  with  a  standard  deviation  of  0.87.  A  significant 
negative  Pearson  product-moment  correlation  of  -0.23  (p  <  .05)  between  the  RAC  and  the 
severity  of  the  potient's  auditory  comprehension  deficit  suggested  that  greater  alterations  in  the 
marital  relationship  were  experienced  by  those  couples  in  which  the  patient  had  a  greater 
impairment  of  his/her  ability  to  comprehend  spoken  language. 

Both  the  spouse  of  an  aphasic  patient  and  a  Speech-Language  Pathologist  familiar  with  the 
patient  mqde  ratings  of  the  patienf  s  performance  on  40  functional  communicative  tasks.  The 
arithmetic  mean  of  the  differences  between  the  2  sets  of  ratings  for  each  patient  was  calculated. 
This  difference  was  termed  the  accuracy  deviation  and  represented  the  extent  to  which  the 
spouse's  perception  of  the  patient's  communicative  ability  differed  from  that  of  the  Speech- 
Language  Pathologist.  The  mean  accuracy  deviation  for  the  spouses  was  0.63  with  a  standard 
deviation  of  0.33. 

The  spouses  also  rated  their  confidence  in  their  judgements  of  the  patient's  communicative 
ability.  The  overall  mean  confidence  level  for  the  group  of  spouses  was  1.46  with  a  standard 
deviation  of  0.33.  indicating  that  asa  group  the  spouses  of  aphasic  potientsare  quite  confident  of 
their  judgements  concerning  their  aphasic  partner's  oommunicative  abilities? 

An  accuracy-by-confidence  analysis  was  performed  to  divide  the  spouses  into  4  subgroups  as 
mentioned  above.  The  vaiue  of  one-half  standard  deviation  below  the  mean  was  chosen  as  the 
high-low  cutoff  for  both  accuracy  and  confidence.  Theoretically,  these  values  would  identify67% 
of  the  population  of  spouses  of  aphasic  patients  as  low  accuracy  or  low  confidence,  values 
chosen  to  permit  the  liberal  clinical  identification  of  those  spouses  who  might  be  experiencing 
odjustment  problems.  Thus  those  spouses  with  an  overall  accuracy  deviation  score  of  greater 
than  0  5  were  identified  as  "low  accuracy."  and  those  with  a  mean  confidence  greater  than  1  3 
were  identified  as  "low  confidence."  Rfteen  (25%)  of  the  spouses  fell  in  the  High  Accuracy-High 
Confidence  group.  16  (26.7%)  in  the  High  Accuracy-Low  Confidence  group.  12  (20%)  in  the  Low 
Accuracy-High  Confidence  group,  and  17  (28.3%)  in  the  Low  Accuracy-Low  Confidence  group. 

Step-wise  multiple  regression  analyses  were  conducted  to  determine  if  any  of  a  wide  variety  of 
factors  accounted  for  a  significant  portion  of  the  variability  among  the  spouses'  accuracy 
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deviation  scores  or  confidence  levels.  A  factor  related  to  the  sevefrffy  cf  ^ho  patient's  verbal 
expression  deficit  accounted  for  42.5%  of  the  *oriabili1i/  in  the  accuracy  deviation  scores.  This 
finding  suggests  that  the  spouses  of  those  patients  who  hcd  greater  difficulty  expressing 
themselves  verbolly  experienced  greater  difficulty  making  cccurare  judgerr.ents  regarding  ttie 
patient's  communicative  ability.  None  of  the  factors  examined  accounted  for  a  significant 
portion  of  the  variability  among  the  spouses'  levels  of  confidence. 

APPLICABILITY:  Ninety-seven  percent  of  the  subjects  included  in  this  project  reported  that  thev\vere  tn 
substantial  need  of  counseling  at  the  time  of  the  onset  of  their  spouse's  aphasia.  Even  more 
striking.  65%  of  the  spouses  felt  they  were  still  in  need  of  counseling  at  i  nterval.s  ranging  from  3  to  75 
months  post  onset.  Contrast  these  findings  with  the  fact  that  only  71%  of  the  spouses  reported 
receiving  counseling  and  of  these  only  70%  felt  the  counseling  rhey  had  received  was  adequate. 
These  results  indicate  that  nearly  47%  of  the  spouses  felt  that  thetr  needs  hoci  not  been  met. 
Cleariy.  the  counseling  services  being  offered  to  the  spouses  of  aphasic  patients  need  to  undergo 
substantial  upgrading. 

The  final  products  of  this  project  should  contribute  significantly  to  Ihis  upgradirjQ.  First,  the 
occuracy-by-confidence  analysis  provides  an  objective  means  of  assessing  individual  family 
member's  response  to  counseling  services,  as  well  as  assessing  the  efficacy  of  the  counseling 
services  being  provided  by  a  particular  institution.  Second,  the  guidelines  for  providing  counseHng 
services  which  have  been  developed  based  on  the  results  of  this  project  provide  a  sound.  pOTient- 
oriented  basis  for  the  revision  of  existing  services  and  the  institution  ot  now,  more  compretnensive 
services. 


132   Identification  and  Quantification  of  Biomedical  VaricbSes  which  Affect 
Learning  Behavior  and  Rehabilitation  Outcome  After  Cerebral  Snjury 

Principol  Investigator:  Goetono  F.  MoUnari,  M.D, 

Status:  Completed 

Dotes:  March  197a-October  i979 

Cost:  Annual  $50,887  Projected  Total  $90,000 

RT  Annual  $37,035  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  #15,  Page  200,  R-54 

OBJECTIVES: 

1.  To  test  prospectively  the  prognostic  validity,  accuracy  and  reliability  of  the  variables  recently 
reported  by  Feigenson  (7,  8)  from  a  retrospective  study,  namely,  that  age  over  80.  underlying 
organic  mental  syndrom.e.  homonymous  hemianopsia  on  the  affected  side,  prolonged  latency 
from  onset  of  symptoms  to  admission  to  rehabilitation  services  all  mitigate  against  a  successful 
recovery  after  brain  injur/. 

2.  To  test  the  feasibility  of  a  unique  method  of  application  of  the  visual  evoked  response  as  c  prog- 
nostic tool.  Application  of  a  special  adaptation  of  the  visual  evokea  response  to  parienfs  wifh 
hemianopsia  developed  under  the  first  year's  activities  of  this  project  may  speoficaily  idenrify 
hemianopsia  in  the  aphasic  patient,  and  quantitative  assessment  may  predict  revers.onity 
thereby  ;ndicating  a  more  favorable  prognosis. 

3.  To  con  rim. .e  developing  the  visual  evoked  response  and  begin  preliminary  or  pilot  stucies  ro 
evaluate  the  potential  for  application  of  the  auditory  evoked  response  and  the  somatoscnsorv 
response  to  prediction  of  reversibility  or  potential  recovery  from  hemispheral  lesions  in  a  reha- 
bilitate .'e  therapeutic  setting. 

IVIETHODOL  JGY: 

1.  Pcttents  with  stroke  or  other  intracranial  lesions  who  have  iesicns  m  the  pcstenor  (post  rotancic) 
quadrants  of  the  brain  on  either  side  as  determinea  by  rounne  oiagnostic  CAT  scans. 

The  modification  of  the  visual  evoked  response  developed  during  the  first  year  of  activity  of  this 
project  is  used  to  stimulate  posterior  visual  pathways  of  the  Kvo  hemispheres  indepenaenrfv 
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2.  Adequate  control  data  have  been  accumulated  from  normal  volunteers  so  that  reliable  and 
reproducible  tests  of  hemisphere)  conduction  of  visual  stimuli  and  the  morphology  of  vjsuoI 
cortical  responses  are  known  and  recognized. 

3.  Additional  control  data  from  potients  without  structural  lesions  is  being  gathered  from  migrainous 
volunteers. 

4.  Patients  presenting  to  the  neurological  unit  vyith  aphasia  are  tested  with  the  '^parricl  field  pattern 
reversal  visuol  stimulation"  technique  whether  or  not  the  lesion  seen  by  either  CT  scan  or  radio- 
nuclide brain  scan  involves  known  visual  pathways. 

5.  Additional  technical  refinements  are  in  development  and  these  developmental  engineering 
procedures  will  be  continued. 

6.  Data  used  in  formulating  a  prognosis  are:  (a)  age;  (b)  presence  or  absence  of  an  underlying 
organic  mental  syndrome,  screened  by  the  test  now  in  general  use  on  the  neurology  service  (9); 
(c)  the  presence  or  absence  of  hemianopsia  either  clinicol  or  proven  by  visual  evoked  response; 
and  (d)  the  latency  between  the  onset  of  symptoms  and  presentation  to  the  hospital,  (con- 
trollable) summated  with  the  somewhat  controllable  latency  between  accession  to  health  core 
and  accession  to  rehabilitative  services. 


FINDINGS  TO  DATE: 

1.  All  instruments  in  use  as  measurements  of  intellectual  function  are  not  applicable  to  aphasic 
patients  during  the  acute  and  early  convalescent  stages  of  stroke  including,  the  "Screening  for 
Organic  Mental  Syndromes  in  the  Medically  til"  (Ann.  Int.  Med.  86:40-46. 1977)tested  in  this  project. 

2.  The  hemispheral  modification  of  visual  evoked  response  designed  and  developed  in  this  project 
does  permit  identification  of  visual  field  defects  in  aphasic  patients  as  soon  as  they  are  able  to  sit 
up.  The  technical  feasibility  has  been  well  established  m  25  controls  and  20  patients. 

3.  The  absence  of  a  cortical  evoked  response  corresponded  well  with  lesions  identified  by  CT  scans 
which  affected  the  visual  cortex,  while  white  matter  lesions  of  the  optic  radiation  cause  delay  in 
lotency. 

4.  Visual  evoked  responses  have  been  studied  in  a  total  of  65  patients,  45  of  whom  were  studied 
using  orthodox  methods  for  detection  of  early  or  residual  impairments  in  retinal  and/or  optic 
nerve  function. 

5.  In  conjunction  with  this  project  a  plan  has  been  developed  for  the  detection  of  total  brain  mass  by 
CT  seen,  and  for  quantitative  analysis  of  all  abnormally  low  brain  rhythms.  New  equipment  has 
been  installed  in  the  Neurology  Department  (at  no  expense  to  RT-9)  that  will  permft  not  only 
cortical  evoked  response  measurement  but  also  complete  frequency  spectral  analysis.  The 
combination  of  quantitative  neuroanatomy  measured  by  CT  scanning  adapted  to  reflect  brain 
mass  (volume)  digitally  and  quantitative  neurophysiology  brain  slow  wave  analysis,  will  be  tested 
as  parameters  of  learning  capacity  reflected  by  formal,  quantitative  psychomefrics  \n  a  later 
study. 


APPLICABILITY*  The  ability  to  identify  early  the  presence  of  a  right  homonymous  hemianopsia  m  an 
cphcsic  patient  indepenaent  of  the  potient's  obili W  to  com.municate  wouio  be  a  very  signtficcnr 
advance  in  idennfymg  not  only  orognosis  but  also  the  proolems  m  learning  behavior  thor  would 
ccmpticate  rehabilitative  tr^eraoy  Also  the  quantitative  differences  beh-veen  reversible  end 
irreversiDie  hemianopic  aefects  as  quantified  oy  vER  would  be  a  significant  refinement  \n  prcg- 
nostic  ossessment  of  patients  with  central  nervous  system  lesions. 
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133  Coronary  Artery  Disease  Rehabilitation  Program:  The  Controlled  Trial  of 
Structured  Low  Level  Exercise  in  the  Hospital  Phase  of  Post-Myocardiai 
Infarct  Convalescence 

Principal  Investigator:  Patrick  A.  Gorman.  MD. 

Status:  Continuing 

Dates:  February  1979-January  1980 

Cost:  Annual  $27,028  Project  Total  $29»240 

RT  Annual  $20^202  RT  %  of  Annual  Total  75% 

Annual  Report  Reference:  #15,  Page  238,  SR-12 

OBJECTIVES:  This  study  was  a  controlled  trial  ot  structured  low  level  exercise  in  patients  hospitalized  for 
acute  myocardial  infarction.  The  object  was  to  determine  whether  this  intervention  has  o 
significant  effect  on  rehabilitation  outcomes. 


METHODOLOGY:  Participants  were  recruited  from  the  Hospital  Coronary  Care  Unit.  Patients  were  screened 
for  the  following:  age  30-69,  male  or  female,  acute  myocardial  infarction  with  typical  clinical 
presentation,  diagnostic  ECG  and/or  diagnostic  serum  enzyme  changes,  clinical  stabilization 
and  willingness  to  enter  either  the  control  or  study  group. 

Eligible  patients  were  assessed  by  depression  and  anxiety  scales,  adjective  check  list  for  physical 
and  psychological  well  being,  and  social  and  occupational  background. 

Suitable  patients  were  randomized  to  control  and  exercise  groups. 

The  exercise  group  received  daily  supervised  exercise,  flexibiiity  in  type,  graded  into  4  stages 
according  to  level  of  convalescence,  fully  described  in  a  booklet  given  to  the  patient. 

The  control  group  did  not  receive  exercise  supervised  by  c  physical  therapist. 

Follow  up  evaluations  were  performed  just  before  hospital  discharge  (day  10-14)  ond  on  day  40- 
45  post  Ml. 


FINDINGS  TO  DATE:  fn  the  period  April  1979  through  January  1980,  the  CCU  had  491  admissions  of  which 
93  or  19%  had  documented  acute  Ml.  Of  the  25  who  were  eligible,  only  1 7  could  be  randomized. 
11  going  to  the  intervention  group  and  6  to  control.  Because  of  subsequent  clinical  problems 
which  interfered  with  evaluations/interv/entions.  complete  data  are  available  on  only  7  activity 
patients  and  4  control  patients. 

Patients  in  the  intervention  group  prior  to  discharge  had  mean  heart  rates  of  85  and  90  at  supine 
and  standing  rest;  98  and  105  after  a  3  min.  walk  at  1.5  mph  and  simulated  step  cfimbing 
respectively.  The  mean  anxiety  and  depression  scores  were  within  normal  limits.  Findings  in  the 
Control  group  are  similar. 

At  the  second  evaluation  3-4  weeks  post  discharge  the  mean  supine  and  standing  nearf  rates 
were  70  and  80  per  minute:  the  heart  rates  after  a  3  minute  walk  at  1 .5  mph  and  simulated  step 
climbing  were  87  and  98  per  minute. 

No  adverse  reactions  occurred  during  the  evaluations  or  interventions. 

The  complete  reporf  describes  the  patients'  status  in  the  areas  of  sexual  activity,  leisure  activities, 
employment  and  sense  of  well  being. 


APPLICABILITY.  The  problem  of  recruiting  CCU  patients  for  controlled  studies  was  described  and  analyzed 
in  detail:  this  was  the  major  obstacle  to  obtaining  an  adequate  number  of  patients. 

No  conclusions  can  be  drawn  in  reference  to  the  value  of  physical  therapy  in  hospitalized  patients 
due  to  the  small  number  of  patients  studied. 
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134  Rehabilitation  Potential  as  a  Function  of  Corticosteroid  Therapy  in 
Rheumatic  Diseases:  A  Prospective  Study 


Principal  Investigator: 

StakJs: 

Date*: 

Cost: 

Annual  Keport  Reference: 


Robert  P.  Jacobs,  M.D. 
Continuing 

January  1979-February  1981 

Annual  $59,618 
RT  Annual  $51,167 

#15.  Page  265,  SR-13 


Projected  Total  $75,103 
RT  %  of  Annual  Total  86% 


OBJECTIVES: 

1.  To  identify  clinical  and  laboratory  monifestGTic^s  of  systematic  lupus  erythennatcsus  that  limit 
rehabtlitation  potential; 

2.  To  assess  standard  clinical  and  laboratory  parameters  used  to  measure  selected  manifestations 
of  corticosteroid  toxicity; 

3.  To  identify  those  manifestations  of  corticosteroid  toxicity  that  impair  the  rehabilitation  process; 
and 

4.  To  develop  a  protocol  for  assessing  those  manifestations  of  corticosreroid  toxicity  that  impair  the 
rehabilitation  process. 


METHODOLOGY:  This  is  o  pilot  project  designed  to  assess  the  role  of  selected  manifestations  of  cortt- 
costefoid  toxicity  in  the  rehabilitation  process.  Patients  with  systemic  lupus  erythematosus  were 
selected  for  study  because  of  the  large  doses  of  corticosteroids  often  required  in  the  monoge- 
ment  of  this  disease  and  the  young  average  age  of  the  patient  population. 


1 .  Disease  Activity: 

A  quantitative  scale  of  disease  octivity  based  on  standard  clinical  and  laboratory  poro meters 
be  used. 


2.  Corticosteroid  Toxicity: 
A*  Musculoskeletat 

1.  Steroid  myopathy 

a.  Semiquantitative  assessment  of  proximal  muscle  strength: 

b.  Serum  enzymes:   creatine  phosphokinase  and  isoenzymes;  lactate 
detiydrogenase  and  isoenzymes;  glutamic  oxolocetic  tronsominose; 

c  Serum  potassium;  and 

d.  Urinop/  creatine/creatinine  ratio. 


2.  Steroid-Induced  Osteopenia 

a.  Vertebral   body   bone   density   measurements  by   computed  axial 
tomography; 


b.  Peripheral  bone  density  measurennents  by  photon  absorptiometn/:  and 

c.  Serum  calcium,  phosphorus,  alkaline  phosphatase,  parathyroid  hormone, 
and  25-hvdroxy  vitamin  D. 


B.  Cardiovascular 

1.  Lipoprotein  quantification,  fasting  blood  glucose  and  2-hour  postprandial  glucose 
determinations;  and 

c.  Nuclear  cineangiography. 

C.  Psychiatric 

1.  Schizophrenia  and  Affective  Disorders  Scale  (SADS)  -  the  lifetime  version  will  be 
administered.  From  the  semi-strtictured  interview  the  patient  can  be  rated  on  the 
Hamilton  or  Beck  Depression  Inventories.  Mental  stotus  examination  information  is 
contained  in  the  SADS  Interview  and  can  be  extended  by  the  interviewer  where 
there  ore  positive  responses. 


2.  Social  Adjustment  Scale  (Weisman)  —  administered  at  0  and  8  months. 

3.  Cognitive  Capacity  Screening  Examination. 


3.  Functional  Status: 

A  Psychosocial  Function 

1 .  See  2-C 

B,  Vocational  Function 

1.  Functional  Limitations  Scafe  —  This  comprehensive  inventory  will  be  used  to 
evaluate  vocational  capacity  and  identify  functional  Mmitations.  regardless  of 
etiology. 


FINDINGS  TO  DATE:  The  implementation  of  this  study  was  delayed  by  difficulties  encountered  in  the 
development  of  the  computer  program  to  quantitate  vertebral  body  bone  mineral  content  by 
computed  axial  tomography.  This  program  has  now  been  developed  based  on  the  method  of 
Orphanoudakis.  et  ol.  (Investigative  Radiology  14:  122.  1979)  and  is  reody  to  implement.  A 
disease  activity  scale  has  been  developed.  The  cardiovascuiar  assessment  component  of  the 
protocol  has  been  modified,  with  nuclear  cineangiography  replacing  electrocardiographic 
stress  testing  and  twondimensional  echocardiography.  Nuclear  cineangiography  is  a  more 
accurate  meosure  of  myocardial  function  and  not  dependent  on  the  patient's  ability  to 
ambulate  or  exercise  to  tolerance. 


The  study  has  enrolled  16  [Dotlents,  all  female: 

age  (years)  18-50  (mean  33.8) 

steroid  dose  (mg/doy)  0-45  (meon  12.3  ) 

These  patients  are  currently  being  run  through  the  protocol,  outlined  above. 
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APPLICABILITY:  Corticosteroids  are  used  in  all  medical  disciplines  and  often  provide  dramatic  improve- 
ment of  serious  medical  disorders.  While  serious  toxic  manifestationsof  these  drugs  are  well  known 
and  respected,  their  effects  on  the  rehabilitation  process  are  often  overlooked.  This  study  is 
attempting  to  demonstrate  that  corticosteroids  limit  the  rehabilitation  outcome  of  patients 
requiring  continuous  corticosteroid  therapy.  By  identifying  those  toxic  manifestations  that  impair 
the  rehabilitation  process,  intervention  strategies  can  be  developed  to  enhance  the  outcome  of 
a  total  therapeutic  program. 


135  Role  of  Family  in  Institutional  Rehabilitation  of  Clients  with  Behavioral 
and  Physical  Disabilities 


Principal  Investlgcrtors: 

Status: 
IDcrtes: 
Cosh 

Annual  Report  Reference: 


David  Reiss,  MJ3. 
Peter  J.  Steinglass.  MD. 

Continuing 

July  1974-February  1980 

Annual  $97/426 
RT  Annual  $70,030 

#15.  Page  42.  R-45 


Projected  Total  $400,000 
RT  %  of  Annual  Total  72% 


OBJECTIVES:  The  behavioral  disability  phase  seeks  to  predict  rehcbiiitatlon  outcome  of  pcfients  with 
chronic  behavioral  disability  based  on  characteristics  of  their  families:  the  physical  disability 
phase  seeks  to  make  similar  predictions  for  patients  with  spinal  cord  injury  and  stroke. 


METHODOLOGY: 

1 .  The  behavioral  disability  phase  used  adolescents  and  young  adults  (A).  The  psychiatric  patients 
who  lived  at  home  with  both  parents  until  hospitalization.  All  patients  were  admitted  to  an  in- 
patient psychiatric  service  for  the  treatment  and  rehabilitation  of  alcohol,  drug  abuse  and 
delinquency  problems.  Both  parents  were  included  in  the  study.  Some  phases  of  the  study 
required  the  professional  staff  and  some  administrators  in  the  sponsoring  institutions  to  serve  as 
subjects.  The  physical  disability  phase  will  use  30  end  stage  renal  disease  patients  All  30  patients 
will  have  lived  in  intact  families  before  beginning  dialysis. 


2.  Family,  institutional  and  treatment  processes,  and  outcome  variables  will  be  meosures.  Included 
in  the  variables  will  be  the  family's  typical  orientation  to  its  social  environment  Standardized 
interviews,  symptom  checklists,  questionnaires  and  nurses'  ratings  will  be  used. 


FINDINGS  TO  DATE: 

1  In  the  behavioral  disability  phase,  findings  from  36  families  show  that  faboratory  assessment 
procedures  permit  families  to  be  grouped  into  four  categories  based  on  the  family's  orientation 
towards  novel  and  problematic  social  situations.  This  cfassificction  accurarely  predicts  many 
aspects  of  the  family's  involvement  in  rhe  trectmenr  program:  the  oegree  to  whicn  the  family  is 
noticed  by  staff  and  other  famiiies,  the  extent  to  which  ^he  family  can  ocen  itseif  to  new  advice 
and  experience  (rather  than  remain  closed  and  seif-protecrive)  and  rhe  family  s  morale  and 
sense  of  optimism  about  the  treatment  program. 
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2.  The  physical  disobilify  phase  Is  welJ  undetv^/oy  but  no  clear  findings  are  avaiiable 


APPLiCABlLIP/-  Results  of  these  studies  should  help  rehabilitation  staff  to  identify  probienn  families  w^tnin 
the  first  week  or  Ua/o  of  work  with  patients  and  their  families.  In  particular,  it  should  help  to  predict 
families  who  will  undermine  the  treatment,  simply  fall  from  full  attention  or  drop  out  of  the  program 
prematurely. 


136  Post  Coronary  Group/Exercise  Therapy  Study 


Principal  Investlgotors: 

Status: 
Dotes: 
Cost: 

Annual  Report  Reference: 


Patrick  A.  Gorman.  M-D. 
Meivin  X  Stern^  MD. 

Continuing 

May  1977-February  1981 

Annual  $95,850 
RT  Annual  $67,607 

#15,  Page  58,  R-aa 


Projected  Total  $350,000 
RT  %  of  Annual  Total  71% 


OBJECTIVES:  This  project  will  compare  the  effectiveness  of  two  separate  frectment  approaches,  exercise 
therapy  and  group  counseling,  with  each  other  and  with  a  confroi  group,  in  rehabilitating 
psychologically  and/or  physically  disabled  post  myocardial  infarction  subjects.  The  object  is  to 
document  changes  in  various  vocational,  psychological,  physical,  and  social  poronneters 
following  a  twelve  week  intervention  program  and  throughout  a  one  year  follow-up  period. 

The  following  outcome  variabJes  ore  examined  in  the  three  experimental  groups  to  determine  the 
rehabilitative  effects: 

1.  Vocational  -  Return  to  gainful  employment,  numberof  hours  employed,  job  related  responsibility, 
income. 

2.  Psychological  -  Change  in  depression/arixiety  scores;  increase  in  'positive'  factors,  i.e..  'carefree* 
on  adjective  check  list 

3.  Ptiysical  -  Change  in  physical  work  capacity,  heart  rate  and  blood  pressure  responses  and 
exercise  induced  arrhythmias  and  ST  changes. 

4.  Social  -  Increased  social,  familial  and  recreational  functioning;  return  to  active  sexual  functioning. 

5.  Morbidity  -  Particularly,  readmission  to  the  hospital  and/or  occurrence  of  cardiovascular  events. 

6.  Mortality 


METHODOLOGY:  One  hundred  and  fifty  patients  were  to  be  admitted  to  the  study  over  a  3  year  period. 
The  primary  source  of  recruitment  is  The  George  Washington  University  Medical  Center  Coronary 
Core  Unit.  This  is  on  eight  bed  unitwhich  hod  408  admissions  in  1974.  474  in  1975  and  587  in  1976. 
The  number  of  documented  myocardial  infarctions  has  been  approximately  one-third  of  all 
admissions  (approximately  200  patients  based  on  the  1976  census).  We  estimate  that  of  this 
number  20-25%  (40-50  potients)  will  be  eligible  candidates  for  the  study.  We  expect  to  access 
between  25-35  of  these  patients  into  the  study  each  year.  The  remainder  of  the  onnuoi  quota  of  50 
patients  will  be  recruited  outside  the  hospitoi  through  contact  with  internists  and  cardiologists 
who  regularly  refer  patients  to  The  George  Washington  University  Medical  Center  Exercise 
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Laborcatory.  Announcement  of  the  progrann's  existence  will  be  sent  to  area  medical  societies  and 
heart  associations  and  then  the  community  at  large  via  public  service  announcements  in 
newspapers,  radio  and  television. 


The  primary  steps  will  consist  of: 

1.  Screening  of  hospital  records. 

2.  Initial  physical  evaluations. 

3.  Psychological  evaluation. 

4.  Randomization. 

5.  Rehabilitation  programs; 

a.  group  counseling 

b.  exercise  training  program 

6.  Follow-up  evaluations. 


FINDINGS  TO  DATE;  Recruitment  of  participants  for  the  project  was  started  on  8/1/77.  An  outline  of  the 
project  protocol  and  a  request  for  potient  referral  was  prepared  and  sent  to  attending  physicians 
who  regularly  admit  patients  to  The  George  Washington  University  Hospital  and  those  who  refer 
patients  to  the  Exercise  Laboratory.  This  outline  was  also  sent  to  the  local  Medical  Societies.  Heart 
Associations  and  to  the  Heads  of  Cardiology  in  the  area  hospitals.  With  the  collaboration  of  the 
Public  Relations  Deportment  advertising  releases  have  been  prepared  for  publication  in  locai 
newspapers  and  for  public  service  announcements  on  radio  and  TV.  The  staff  of  the  Coronary 
Care  Unit  and  Progressive  Coronory  Care  Unit  have  been  given  detailed  orientation  about  the 
project  in  order  to  secure  their  cooperation  in  the  recruitment  process. 

The  project  staff  made  regular  chart  rounds  to  identify  those  patients  who  fulfilled  the  criteria  for 
eligibility.  When  a  patient  appeared  to  be  eligible,  the  personal  physician  was  contacted  to 
secure  approval  for  possible  participation  and  the  patient  was  briefly  contacted  and  oriented 
and  requested  to  attend  a  screening  session  at  least  6  weeks  from  the  time  of  the  acute 
myocardial  infarction. 

In  the  first  three  years  of  the  study  starting  August,  1977.  through  July,  1 980, 1 06  patients  have  been 
admitted  to  the  study.  Thirty-five  patients  were  allocated  to  group  counseling,  42  to  exercise  and 
29  to  control.  Of  the  total  61  or  58%  qualified  for  the  study  on  the  basis  of  low  exercise  tolerance. 
The  remainder  on  the  basis  of  anxiety/depression. 

By  July  31,  1980,  59  patients  had  completed  their  one  year  follow-up  evaluation.  There  were  6 
dropouts,  3  from  group  counseling,  2  from  exercise  and  one  from  control. 

Analysis  of  the  59  patients  who  have  completed  their  one  year  follow-up  reveals  that  the 
attendance  ot  treatment  interventions  was  satisfacton/  (  75%  or  better  attendance)  in  13/18%  of 
the  18  exercise  patients  and  in  23/29%  of  the  group  therapy  patients. 

Exercise  capacity  showed  a  significant  increase  only  in  the  exercise  group  at  the  third  and  sixth 
month  follow-up,  but  at  the  final  evaluation  similar  increases  were  also  found  in  the  group  therapy 
and  control  portients.  There  was  a  significant  reduction  in  anxiety  in  the  exercise  group  at  the  3. 6 
and  12  month  follow-up  but  insignificant  changes  in  the  other  groups.  Levels  of  depression 
showed  changes  which  were  not  significant. 


APPLICABILITY:  No  conclusions  are  being  made  since  the  study  is  incomplete. 
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137   Identification  of  Communication  Deficits  in  Patients  witti  Right  Cerebral 
Hemisphere  Damage 

Principal  Investigator:  Penelope  S.  Myers»  MA. 

Status:  Continuing 

Dates:  May  1977-Febnjary  1981 

Cost:  Annual  $40,115  Projected  Total  $125,000 

RT  Annual  $28,732  RT  %  of  Annual  Total  72% 

Annual  Report  Reference:  #1S,  Page  80.  R-49 

OBJECTIVES: 

1.  Develop  an  experirT^entcl  protocol. 

2.  Generate  hypotheses  about  RH  comnnunication  deficits. 

3.  Establish  the  presence  or  absence  of  specific  language  disorder  in  RH  patients  using  a 
standardized,  published  test  for  aphasia. 

4.  Assess  whether  or  not  patients  and  their  families  perceive  impaired  communication  in  patients 
with  RH  disease. 

5.  Develop  guidelines  aimed  at  non-speech  pathology  rehabilitation  teom  members  which  would 
serve  to. 

a.  facilitate  communication  with  RH  patients 

b.  increase  awareness  of  potential  RH  communication  deficits 

6.  Develop  a  framework  for  the  analysis  of  RH  communication  deficits  to  be  used  by  speech 
pothologists  in  the  clinical  management  of  RH  patients. 


METHODOLOGY: 

1.  Identification  of  Experimental  (target)  Population 

a.  Sex:  Male  and  female;  Age:  18-90  years 

b.  Handedness:  Right 

c.  Medical  history:  recent  onset  of  right  sided  cortical  lesions  with  no  post  history  of 
neurological  diseose  -  i.e.  uniiaterai  right  cerebral  hemisphere  damage 

d.  Neurological  verification:  results  of  routine  tests  using  computerized  axial  tomography  (CT 
scans) 

All  the  basic  clinical  variables  for  identification  of  site  and  size  of  lesion  including  all  the 
clinical  signs  and  symptoms  reputed  to  have  diagnostic  significance 

2.  Identification  of  Control  Population 

a.  Sex.  Handedness,  age:  same  as  in  experimental  populaticn 

b.  Non-hospitalized  adults  with  no  histcn/  of  neurologicol  disorder 

3.  Identification  of  Communication  Deficits:  PHASES 
Ptiase  I:  Development  of  Experimental  Protocol 

(1)  Administration  to  piiot  population 

(2)  Data  analysis 

Ptiase  II:  Generation  of  Hypothesis  Based  on  Phase  I  Data 

(1)  Administration  to  experimental  and  control  subjects 

(2)  Data  analysis 
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Phase  ill:  Development  of  Revised  £xperim©ntat  Protocol  Based  on  Phase  II  Data 

( 1 )  Administration  to  experimental  and  control  subjects 

(2)  Dota  analysis 

Phase  IV:  Development  of  the  Following,  Based  on  the  Data  Obtained  in  Phase  111 

(1)  Development  of  guidelines  for  patient  management 

(2)  Development  of  a  framework  for  the  analysis  of  RH  communication  deficits 
RNDINGS  TO  DATE: 

Phase  I:  Compreted 

1 .  Initial  test  protocol  designed  to  provide  extensive  Sfoeech  samples  under  a  variety  of  conditions, 
wos  designed 

2.  Included  were: 

a.  The  Boston  Diagnostic  Aphasia  Examination  (Goodglass  and  Kaplan.  1976) 

b.  The  Hooper  Visual  Organization  Test(E.  Hooper  1958) 

c.  A  story  telling  test  using  10  TAT  pictures 

d.  A  50  question  interview  conducted  with  the  subject 

e.  A  50  question  inten/iew  conducted  with  family  member 

3.  Administration  of  the  above  test  battery  to  25  right  hemisphere  patients 

4.  Results: 

a.  E;<perimental  population  does  not  have  aphasia,  but  are  communicativeiy  impaired 

b.  Hypothesis  generated:  right  hemisphere  patients  appear  to  be  impaired  in  ^'he  synthesis 
end  integration  of  external  information  on  a  perceptual  and  cognitive  level.  In  addition 
channelling  and  directing  internal  information  seems  impaired 

Phase  II:  Completed 

1 .  Hypothesis  generated  in  Phase  I  was  tested 

2.  Results: 

a.  Experimental  and  control  subjects  differed  significantly  on  a  picture  description  task  and 
on  a  perceptual  visual  integration  task.  Results  significant  at  the  0.005  level  of  confidence. 
Interjudge  reliability  among  the  3  judges  yielded  an  x  value  of  .99. 

b.  Findings  ient  support  to  hypothesis  and  served  as  the  theoretical  under-pinning  for  the 
Revised  Experimental  Protocoi 

Phase  III:  In  Progress 

1 .  Revised  experimental  protocol  designed  -  includes  a  9  subtest  right  hemisphere  communication 
battery  designed  by  the  principal  investigator 

2.  Above  protocol  has  been  administered  to  84  normal  control  subjects,  of  whom  63  will  be  admitted 
into  the  study  based  on  their  cognitive  screening  test  results.  Data  analysis  and  testing 
experimentol  subjects  continues. 

APPLlCABtUTY:  The  focus  of  this  project  is  the  identification  of  communication  disorders  involving:  affect- 
visual  imagery  and  internal  image  making;  comprehension  of  connotative  (versus  denotative) 
language;  shifts  in  cognitive  style  in  which  synthesis  and  integration  of  contextual  cues  has  been 
sacrificed:  increase  in  rigidity:  and  confabulation— none  of  which  could  be  laoeied  aphasia  and 
all  of  which  impair  communicctive  abi!i^/  The  result  of  trie  study  should  expand  the  traditional 
diagnostic  and  rehabilitation  services  to  include  additional  objectives  for  the  remeoiancn  of  the 
identrfiea  deficits.  Family  support  programs  wouid  also  oe  expanaed  to  include  counseling  one 
strategies  for  dealing  with  the  communicative  disorders  \r\  right  bram  domaged  portents  With 
improved  understanding  of  the  nature  of  the  communication  problems  in  the  right  hemisphere 
patient,  a  more  realistic  vocational  rehabilitation  plan  could  be  mode. 
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138  Human  Engineering  Factors  Related  to  Disabilities:  Use  in  Vocational 
Rehabilitation 


Principol  Investigators: 

Status: 
Dates: 
Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Koiisankar  Moilik,  M.S. 
James  Mueller,  M.S. 

Continuing 

March  1978-February  1984 

Annual  $52,334 
RT  Annual  $37,192 

#15,  Page  95.  R-50 


Projected  Total  $335,000 
RT  %  of  Annual  Total  7A% 


The  Problem:  Through  Job  Development  Laboratory  experiences  with  severe  disabilities,  some 
major  barriers  to  vocational  rehabilitation  for  disabied  persons  hove  been  revealed: 

1.  Rehabilitation  counselors  are  tjnable  ro  visualize  possible  worksite  modifications  which  coufd 
make  employment  possible  for  functionaily  limited  clients; 

2.  Employers  are  resistant  to  hiring  disabled  workers  due  to  a  fear  of  cost  and  complexity  of  environ- 
mental modifications; 

3.  Manufacturers  of  products  (which  must  be  modified  for  disabled  users)  are  ignorant  of  the  human 
factors  of  disabilities  which  could  heip  in  designing  products  needing  few,  if  any,  modifications. 


4.  Educational  personnel  have  inadequate  information  available  to  prepare  for  accommodating 
disabled  students. 

Information  to  fill  these  needs  is  sparse  and  extremely  difficult  to  access.  Consequently,  many 
counselors  and  employers  do  not  wont  to  place  the  severely  disabled  person.  Manufacturers 
continue  to  produce  products  which  cannot  be  used  by  these  people  without  costly,  extensive 
customizing.  Educators  struggle  with  the  complexities  of  facility  modification  without  proper 
guidance. 


Ttie  Objectives: 

1.  Locate  all  available  resources,  research  projects  in  process,  and  related  matonals  dealing  with 
human  factors  of  disabilities  and  environmental  modifications; 

2-  Develop  a  format  for  presentation  of  this  data  in  a  way  which  can  be  easily  understood  and  used 
by  counselors,  employers,  designers/engineers  of  consumer  products; 

3.  Test  the  utility  of  the  new  resource  to  these  potential  users; 

4  Refine  and  complete  the  resource  and  di;-3eminate. 


METHODOLOGY:  The  stated  objectives  will  be  achieved  through  the  following  methodology  during  the 
six  years  of  the  project  period: 

1 .  Review  of  literature  and  development  of  human  engineering  format  related  to  different  environ- 
ments (i.e..  vocational,  home,  educational)  through  consultation  with  consumers,  designers, 
educators,  employers,  engineers,  rehabilitation  professionals  and  students. 

2.  Compilation  of  a  list  of  potential  users  will  be  established. 

3.  Neea  survey  form  will  be  develooed  and  mailed  to  each  user 

4.  Respondents  to  the  questionnaire  will  be  randomly  divided  into  control  end  study  groups.  The 
study  group  oniy  will  receive  a  copy  of  the  developed  resource.*. 

5.  A  data  gathering  format  will  be  designed  and  mailed  monthly  to  both  control  and  study  groups. 
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6.  The  monthly  dote  from  control  and  study  groups  will  be  compared  to  determine  the  impact  of  the 
resource  on  enhancing  the  potential  of  disobled  persons. 

7.  Resource  win  be  improved  on  basis  of  study  data. 

8.  Final  resource  will  be  produced  and  disseminated. 


FINDINGS  TO  DATE: 

1.  Consumers,  rehabilitation  counselors,  employers,  designers,  engineers  and  students  are  invited, 
through  direct  mailing  and  personal  contacts,  to  express  their  information  needs  in  the  areos  of 
human  factors  of  disabilities  and  environmental  modifications; 

2.  From  this  input,  a  format  was  developed  for  presentation  of  the  most  desired  data  in  a  cleon 
illustrative  manner; 

3.  Dota  was  collected  from  completed  and  ongoing  research  projects,  published  references  and 
texts,  human  factors  professionals,  consumer  groups,  and  client  records  and  applied  to  the  format; 

4.  A  committee  was  formed  from  contacts  made  throughout  the  project  to  evaluate  the  preliminary 
format  design;  necessary  chonges  were  made; 

5.  Layout  for  the  resource  has  been  designed; 

6.  Test  coptes  of  the  resource  De'^Jgning  for  Functional  LInnitations  hove  been  printed  and 
distributed  for  feedback. 

7.  information  needs  surveys  were  mailed  to  potential  users  to  assemble  a  group  of  interested 
persons.  These  were  randomly  divided  into  test  and  control  groups.  Test  and  control  groups 
completed  monthly  data  cards  to  track  information  needs.  Data  did  not  indicate  that  major 
changes  in  the  resource  were  needed.  Many  requests  and  favorable  responses  outside  the  study 
began  and  still  continue.  To  this  dote,  over  450  copies  are  in  the  hands  of^onsumers.  employers, 
and  rehabMitotion  professionals. 

8.  Updated  information  and  suggested  improvements  have  been  made  to  the  resource,  and  it  is 
being  reprinted  for  distribution  through  RT-9,  while  wori<  continues  on  remaining  sections  of 
Designing  for  Fgnctional  Umitaiions  Currently  the  secrion  on  educational  environments, 
including  laboratories,  studios,  audltoria.  and  libraries,  is  being  completed. 


APPLlCABiLITV-  The  dilemma  of  the  employer  seeking  the  environmental  implications  of  hiring  the 
disabled,  the  counselor  having  little  expertise  to  offer  in  this  area,  and  the  misunderstood  client 
caught  in  the  middle  is  a  common  occurrence.  The  Job  Development  Laboratory  staff  has  ex- 
perienced these  circumstances  on  many  occasions.  Through  a  basic  understanding  of  human 
engineering  and  extensive  experience  wort<ing  with  clients  having  various  severe  disabilities, 
simple  solutions  have  been  found,  for  example: 

r  Instability  in  transfer  with  convenrional  narrow  transfer  boards  prevented  on-site  employment  for 
a  Job  Development  Laboratory  client  with  C4-5  spinal  cord  injury.  By  vacuum-forming  a  16  inch 
wide  plasric  transfer  board  with  a  '^fender"  for  sliding  over  the  wheel,  transfer,  and  therefore 
employment  was  made  feasible. 

2.  Inability  to  empty  a  leg  bag  prevented  on-site  employment  for  a  spinal  cord  injured  client.  Re- 
finement of  a  T2  gallon  wheelchoir  tank  designed  for  another  Job  Development  Laboratory 
client  allowed  free  possoge  of  fluids  without  necessity  of  emptying  tank  curing  working  day 

A  resource  providing  appropriate  guidelines  for  setting  up  functional  environments  for  disabled 
persons  will  aid  in  maximizing  vocarional  rehabilitation  service  delivery,  as  well  os  in 
mainstreoming  persons  in  educational  and  doily  living  environments. 
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i  39  Comprehensive  Job  Placement  Models  for  State  Vocational  Rehabilitation 
Agencies 

Principal  Investigator:  Kalisankar  Mallik,  M^, 

Status:  Continutng 

Dotes:  March  i978-February  1982 

Cost:  Annual  $59,187  Projected  Total  $320,000 

RT  Annual  $43,444  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  ^^'IS.  Page  120,  R-SI 

OBJECTIVES.  The  objectives  of  this  project  ore: 

1.  To  develop  innovative  job  placement  models,  based  on  concepts  of  service  delivery  already 
tested  and  refined  by  the  Job  Development  Laboratory,  which  are  consistent  with  rhe  service 
delivery  capabilities,  constraints  and  preferences  of  state  vocational  rehabilitation  systems; 

2.  To  develop  training  formats  for  state  vocational  rehabilitation  personnel  to  support  the  developed 
placement  models/ 

3.  To  assess  the  need  for  such  services  and  to  provide  state  vocational  rehabilitation  systems  with 
developed  placement  models  and  appropriate  staff  training  in  their  use. 

4  To  monitor  and  measure  the  effectiveness  of  the  developed  placement  mcdeis  utilization  in  the 
stare  vocationai  rehabilitation  system  through  the  analysts  of  caseload  statistics. 

5  To  disseminate  the  project's  findings  to  ail  state  rehaoiiitation  agencies  on  i  he  cost  effectiveness 
of  each  developed  model. 

METHODOLOGY:  To  meet  the  project  objectives,  the  project  staff  wUi  conduct  a  four  year  research  end 
demonstration  project  as  described  below: 

1.  Selection  of  advisory  committee  members; 

2.  Developm.ent  of  job  placement  models  for  use  in  stare  vocational  rehabilitation  systems; 

3.  Survey  of  state/ federally  supported  vocational  renoDilitaticn  programs  concerning  rheir  ccrtic:- 
potion  in  rhe  project; 

d  Development  of  training  materials  and  formats  to  supporT  the  placement  mooeis; 

5.  Collection  of  pre-troining  placement  data; 

o.  Troining  of  state  vocotionol  rehabilitation  personnel: 

a.  Providing  audiovisual  and  training  materials  ro  the  parricipoting  store  vocctiorcl  reha- 
bilitation agencies'  designated  staff 

b  Conducting  a  five  day  training  program  at  the  Job  Development  Lccorctcr/.  ^T-9. 
Washington.  DC 

c.  On-site  visit  to  provide  more  intensive  training 

7.  Collection  of  post-training  placement  data; 

3.  Analyzing  data  in  rerms  of  effectiveness  of  the  program. 


FINDINGS  TO  DATE 
1 
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Selection  of  Advisory  Committee:  Accorc:ng  •'o  rhe  Vlerhoacicgy.  o  'ecresertcrive  grouo  of 
individuals  a'OS  reauestea  to  serye  cs  members  cf  '^e  ccvisop/  ccmmirree  "he  mer^-cers  store 
vocational  renaoifitonon  counselor,  ^ralnlng  off'cer.  jcc  placement  sceCiCiist.  first-;ine  sucer/isor. 
administrator,  end  consumer),  witn  aiversifieo  renaciiitation  cackgrouncs.  were  seiecrea 
nationally  to  assist  the  project  staff  jn  refining  research  end  placement  models  ana  training 
formats,  and  in  reviewing  ond  analyzing  training  outcome  data. 
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2.  Development  of  Placement  Models:  According  to  the  comrrients  end  suggestions  provided  by 
the  advisory  commirtee  rnennbers.  the  crojec:  staff  revfsed  the  following  loc  piacemenr  models: 
Control  group  (Tne  individual  Counseicr  Apprcacn ).  Srudy  group:  Mcdei  1  ( "^he  Tecn-i  Approacn ). 
iVIodei  2  (in-House  Tecnnical  Support  to  jnatvipuai  Counselor  Approacn).  Model  3  (J^cciiiiies  Team 
Apprcoch).  and  Mode!  4  (Job  Placemenr  Specialist  Approach). 

3.  Survey  and  State  Selection:  The  prcject  selected  one  state  from  each  of  rhe  i'en  fecercj  regions  cs 
possible  participants  m  the  research  and  cemonstrotion  project  Since  the  project  s  resources 
limited  us  to  work  with  approximareiy  five  states,  on  November  29.  1978  the  staff  requested  each 
of  the  ten  selected  states  to  return  a  auestionnaire  by  January  3.  1979  if  rhey  were  interested  m 
participating  in  this  study.  The  following  are  the  five  states  which  were  selected  (on  c  first-come, 
first-served  basis)  to  participote  in  the  study  and  control  models:  New  Hampshire.  Region  I; 
Virginia.  Region  III;  North  Carolina.  l?egion  IV;  Michfgan.  Region  V;  and  iovya.  Region  VII. 

d  Data  Gathering  Format:  A  format  was  designed  so  that  all  reauired  data  could  be  easily 
compiled  from  R-300  information  already  collected  by  each  state  agency  as  required  by  the 
Deportment  of  Education.  Pre-p!acement  data  has  been  collected  and  is  currently  being 
analyzed. 

5.  Training:  A  troining  format  and  content  were  developed  and  used  to  train  18  members  from  the 
five  state  vocational  rehabilitation  agencies  who  participoted  in  a  five-day  training  program  at 
The  George  Washington  University  (Research  and  Training  Center.  Washington.  D.C  )  at  tvjo 
separate  sessions,  one  in  September,  one  in  October.  1 979.  As  per  the  methodology,  on-site  follow- 
up  training  visits  were  scheduled  and  are  alreody  completed  for  all  states  except  N.C  .  which  is 
scheduled  for  the  month  of  October  1980. 

6  Post  training  data  is  now  being  collected  using  the  some  Format  as  described  in  item  4. 

7.  A  quarterly  newsietter  has  been  established  entitled  "Intercom"  to  disseminate  cchieveme"^^j 
mcde  by  participating  states.  The  first  newsletter  was  disseminated  notioncily  in  the  month  of 
August  "80" 

APPUCA3ILITY:  The  research  staff  of  this  project  is  planning  to  develop  practical  job  placement  models, 
complete  with  staff  framing  packages,  applicable  to  vocational  rehabflitotion  service  deiiveoy^ 
systems  for  severely  disabled  persons,  it  is  anticipated  that  adoption  of  such  mcaels  into  existing 
state  vocational  rehabilitation  systems  wiil  facilitate  gainful  employment  of  severely  disooled 
clients  and  thereby  help  rehaoiiitotion  practitioners  m  implementing  rhe  Pehcbilitotion  .Act 
of  1973. 

140   Emotional  Responses  in  Subjects  with  Right  Hemisphere  Damage 

Prfncipcl  Investigator:  March  Enders,  M.D. 

Status:  Continuing 

Dates:  March  1978-February  1981 

Cost:  Annual  $22,364  Projected  Total  $47,000 

RT  Annual  $16,085  RT  %  of  Annual  Total  72% 

Annual  Report  Reference:  **15,  Page  180,  R-52 


OBJECTIVES. 

Background:  it  is  becoming  clear  from  studies  conducred  over  the  past  ten  veers  "hat  the  right 
cerebral  hemisphere  has  a  special  rote  in  the  comprehension  of  emotions  and  emotionally 
colored  information,  and  probably  also  in  the  experiencing  and  expression  of  emotion. 

To  summarize,  it  is  now  generally  thought  that  the  right  hemisphere  is: 

1   Superior  in  comprehension  and  exoression  of  emotion. 

2.  Superior  ^n  srorcge  of  affective  m.crenct. 

3.  Has  a  preferentiai  emphasis  on  negative  emot'ons. 

Purpose:  The  present  study  is  designed  to  determine  whether  or  not  right  hemisphere  damage 
results  in  a  diminished  experience  of  emotion  in  general  or  of  certain  specific  emotions. 
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METHODOLOGY  The  following  subject  and  control  groups  ore  being  studied: 

Subjects:  Patients  with  right  hemisphere  damage  verified  by  CT  scan,  due  to  cerebrovascular 
disease,  right-handed,  ages  40-90. 

Controls: 

1.  Patients  with  left  hemisphere  damage  due  to  cerebrovascular  disease  verified  by  CT  scan,  right- 
handed,  ages  40-90  but  with  good  comprehension,  i.e.,  able  to  follow  at  least  a  two-stage 
command. 

2.  Patients  without  brain  disease,  bufwith  chronic  illness  such  as  arthritis,  heart  crpulmoncn/ disease, 
ages  40-90. 

The  following  test  instruments  and  data  collection  will  be  obtained; 

1.  Mental  status  examination;  subjects  must  score  20  of  the  possible  30  to  qualify  for  the  study. 

2.  Lorr  Feeling  and  Mood  Scale:  to  be  given  to  subjects  weekly  to  rate  themselves.  The  patients  wiil  be 
rated  serially  beginning  3-4  weeks  post-stroke. 

3.  OT  ratings  for  !eft-sided  neglect  (4-point  scale). 

4.  Ratings  for  emotional  flatness  (3-pojnt  scale),  to  be  filled  out  by  the  patient's  primar/  nurse, 
physical  and  occupational  therapists. 


FINDINGS  TO  DATE;  12  right  hemisphere.  7  left  hemisphere,  and  15  control  patients  hove  been  studied.  The 
righ^-  hemisphere  and  control  groups  show  very  similar  patterns  on  the  Lorr  Feeling  and  Mood 
Scale  except  for  somewhat  diminished  levels  of  anger.  whi!e  the  left  hemisphere  patients  do  not 
show  any  significant  oifferences.  Tentatively,  we  have  concluded  that  right  hemisphere  patients 
m,ay  not  have  an  altered  experfence  of  emotion  with  the  possible  exception  of  anger,  but  may 
instead  have  diminished  emotional  expressiveness. 


APPLICABILITY:  Damage  to  the  right  cerebral  hemisphere  is  widespread  among  patients  with  disabili- 
ties, occurring  as  it  does  in  cerebrovascular  disease,  end  as  a  consequence  of  trauma  and  brain 
tumors.  Of  these,  a  considerable  numberof  patients  of  all  ages  may  have  some  type  of  emotional 
dysfunction  as  part  of  their  disability. 

This  dysfunction  can  be  distressing,  in  that  it  may  result  in  altered  and  less  satisfactory  relation- 
ships between  the  patient  and  his  fomily,  rehobilitarion  team  members  and  co-workers.  Patients 
with  affective  dysfunction  can  become  remarkably  cut  off  from  their  normal  support  systems 
because  of  their  difficulties  in  understanding  and  expressing  appropriate  feelings.  It  can  be 
difficult  for  rehabilitation  team  mem.bers  working  with  these  oarients  to  assess  motivation  ana 
emorional  resDonses  to  the  treatment  situation.  Fomily  members  can  be  particularly  distressea 
by  the  change  fn  the  patient's  ability  to  communicate  with  them. 

In  addition  to  the  interpersonal  changes  caused  by  affective  dysfunctions,  distinguishing  be- 
tween deoression  and  emotional  flatness  con  be  a  very  difficult  clinicaf  pratDlem  in  patients  with 
right  hemisphere  damage;  preliminan/  results  in  the  use  of  the  Lorr  Proffle  of  Mood  States  suggest 
that  tests  of  this  kind  may  be  useful  in  distinguishing  between  the  Iwo  conditions. 

Enlargement  of  one's  understanding  of  these  affective  changes  is  an  essential  first  step  toward  the 
goal  of  providing  more  effective  treatment  and  re-education  tect^niques  for  patients  witri  rignr- 
Sided  brain  damage.  New  information  gained  from  the  oresert  stucy  could  oe  usea  to  enhance 
rhe  effectiveness  of  the  rehaDilitaticn  process  m  several  ways.  Pcrienrs  themselves,  families, 
rehaaiiitation  personnel  and  vocational  rencbiiitation  counselors  couid  cenefit  from  fncrecsea 
understanding  of  thje  nature  of  the  emorional  dysfunction  and  hew  :t  affects  the  potient's 
functioning.  In  addition,  any  new  informarion  could  oe  used  towards  improved  emotional 
functioning. 
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141    Effects  of  Competing  Speech  Signals  on  the  Auditory  Comprehension  of 
Brain-Damaged  Adults 


OBJECTIVES:  The  objectives  of  this  study  are: 

1.  To  determine  the  effects  of  competing  speech  signals  of  varying  levels  of  intelligibility  on  the 
auditory  comprehension  of  left-  and  right-hemisphere  damaged  subjects. 

2.  To  determine  the  effects  of  competing  speech  signals  of  varying  signal-to-noise  ratios  on  the 
auditory  comprehension  of  brain-damaged  subjects. 

3.  To  assess  the  Interaction  between  the  intelligibility  of  competing  speech  signolsand  signcl-to- 
noise  ratio  relative  to  auditory'  comprehension. 

4.  To  assess  the  relationship  between  the  severity  of  aphasic  auditory  comprehension  deficits  and 
the  effects  of  competing  signals. 

METHODOLOGY:  Four  groups  of  subjects  will  be  included  in  this  study.  They  include  (1 )  left-hemisphere 
damaged,  nonfluent  aphasic  subjects.  (2)  left-hemisphere  damaged,  fluent  aphasic  subjects. 
(3)right-hemisphere  damaged,  nonaphasic  subjects,  and  (4)  nonbrain-damaged  control 
subjects.  The  brain-damaged  subjects  will  have  a  single,  unilateral  focal  lesion  as  determined  by 
CT  scan.  The  control  subjects  will  hove  no  history  of  nervous  system  disease.  All  subjects  wiil  have  a 
pure  tone  overage  hearing  level  for  the  frequencies  500. 1 K  and  2K  Hz  of  not  greater  than  40  oB  HL 
(ANSL  1969)  and  with  no  greater  than  a  10  dB  difference  between  ears. 

For  the  experimental  procedure,  subjects  will  follow  12  commands  of  varying  levels  of  linguistic 
complexity.  The  subject  will  be  seated  in  a  sound-treoted  booth,  and  the  commends  will  be 
presented  on  tape  through  2  loud  speakers  at  40  dB  SL  The  commands  will  be  presented 
in  quiet  and  with  competing  speech  signals  of  two  levels  of  intelligibility  (speech  babble.  100% 
intelligible  dialogue)  at  two  different  signal-to-noise  ratios  (0,  -10).  The  subjects'  responses  will  be 
scored  by  two  certified  Speech-Language  Pathologists. 

FINDINGS  TO  DATE:  Not  applicable  at  this  time.  (New  project) 

APPLICABILITY:  The  ability  to  comprehend  auditorily-presented  requests  and  instructions  is  crucial  to  the 
rehabilitation  of  brain-damaged  patients.  Not  only  is  it  essential  that  the  patient  understand  the 
speech  of  the  various  members  of  the  rehabilitation  team  who  are  providing  care,  but  he  mus"** 
also  have  adequate  auditory  comprehension  to  communicate  effectively  with  his  family,  friends, 
and  others  with  whom  he  interacts  so  that  his  motivation  remains  at  an  optimal  level.  Traditionally, 
the  auditory  comprehension  of  brain-damaged  potients  has  been  assessed  and  treated  in 
environments  where  competing  signals  are  held  to  a  minimum.  Relatively  few  communicative 
interactions,  however,  occur  in  such  environments.  Rather  competing  auditory  signals  impinge 
on  the  speech  signri  to  be  comprehended  and  thus  reduce  the  communicative  efficiency  of  the 
brain-damaged  patient. 

The  results  of  this  project  will  contribute  to  rehabilitation  in  two  important  ways.  First,  it  will  provide 
rehabilitators  with  a  more  precise  understanding  of  the  effects  of  competing  signals  on  the 
auditory  comprehension  of  brain-damaged  individuals.  To  this  end.  the  environment  in  which 
rehabilitation  is  conducted  can  be  modified  to  provide  for  optimal  communicative  efficiency. 
Second,  competing  signals  can  be  incorporated  into  the  speech-language  rehobilitation  of 
patients  in  order  that  they  may  be  better  prepared  to  communicate  in  norurally  occuring 
environments.  This  may  have  particular  significance  from  a  vocational  standpoint  where  the 
patient  is  seeking  to  return  to  a  piece  of  employment  that  has  a  high  level  of  competing  auditory 
stimuli. 
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142  Psychosocial  Factors  that  Umit  the  Rehabilitation  of  Patients  with  Chronic 
Arthritis 


1.  To  identify  the  psychosocfol  factors  that  interfere  with  the  rehabilitation  of  patients  with  chronic 
arthritis; 

2.  To  assess  the  role  of  family  factors  in  the  rehabilitation  of  patients  with  chronic  arthritis; 

3.  To  identify  those  patients  with  chronic  arthritis  who  might  benefit  from  early  psychosocial 
intervention;  and 

4.  To  develop  psychosocial  intervention  strategies  for  those  patients  with  chronic  arthritis  identified 
OS  high-risk  for  suboptimal  rehabilitation  outcome. 

METHODOLOGY:  Patients  with  chronic  arthritis,  including  Rheumatoid  Arthritis.  Psoriatic  Arthritis.  Reiter's 
Syndrome  and  Ankylosing  Spondylitis,  under  continuous  therapy  for  at  least  three  months  will  be 
included  in  the  study. 

Assessment  of  Disease  Activity  -  Standard  clinical  and  laboratory  parameters  of  disease  activity 
wiif  be  assessed  every  six  months.  For  the  purpose  of  this  study,  those  parameters  of  disease  activity 
that  dep>end  on  musculoskeJetai  runction  will  not  be  used.  Parameters  of  disease  activity  that 
reflect  the  systemic  and  inflammatory  natureof  these  diseases  will  be  used  and  include  duration 
of  morning  stiffness,  onset  of  PM  fatigue,  sedimentation  rate,  and  l^itchie  Articular  Index. 

Assessment  of  Function  and  Vocational  Capacity  -  Three  instruments  will  be  used  to  assess 
functional  status  every  six  months. 

Keitel  Function  Test  -  a  test  of  musculoskeletal  function  that  consists  of  24  exactly 
prescribed  exercises  which  are  judged  by  well-defined  rating  scale  cat^ories. 

Arthritis  Impact  Meosurement  Scales  (AIMS)  -  a  multidimensional  index  that  includes  an 
assessment  of  physical,  emotional  and  social  well-being.  AIMS  is  a  self<3dminister€KJ 
questionnaire  that  was  developed  in  a  mixed  orthritis  population. 

Functional  Limitations  Scale  -  a  comprehensive  inventory  used  to  evaluate  and  monitor 
functional  limitations  as  fhey  relate  to  vocational  capocity. 

Assessment  of  Psychosocial  Function  -  There  ore  two  related,  but  separate  classes  of 
psychosocial  function  that  will  be  assessed.  The  first  are  the  intemol  psychosocial  processes  that 
wHI  be  assessed  by  standard  measures  of  motivation,  mood,  intelligence,  and  the  Social 
Adjustment  Scale.  The  second  ore  the  interpersonal  psychosocial  processes  that  reflect  the  social 
rofe  of  the  illness  end  will  be  assessed  by  well-studied  measures  of  family  function. 

Selected  porticiponts  will  be  asked  to  include  family  members  in  a  comprehensive  family 
interview  and  psychosocial  assessment. 

RNDINGS  TO  DATE:  Not  applicable 

APPLICABILITY:  Arthritis  is  a  common  disorder  affecting  about  30  million  Americans  of  which  some  5  million 
are  disabled.  Despite  the  frequency  of  arthritis  and  its  potential  to  impair  major  life  functions,  the 
disease  is  usually  responsive  to  medical  and/or  surgical  therapy.  The  experience  of  all  medical 
end  allied  heolth  professionals  caring  for  this  patient  population  is  that  there  is  a  subset  of  patients 
who  do  not  achieve  a  functional  response  consistent  with  their  therapeutic  response  It  is 
postulated  that  there  are  identifiable  psychosocial  factors  which  define  this  population  at  high- 
risk  for  suboptimal  rehabilitation  outcome.  The  results  of  this  study  will  provide  vital  information  on 
the  prevalence  of  interfering  psychosocial  factors  in  an  unseiected  ambulator/  population.  These 
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dote  will  facilitate  the  development  of  more  efficient  and  cost-effective  medical  cere  systems  by 
obviating  the  need  to  include  all  patients  with  arthritis  in  multidisciplinop/  programs.  Meaicctand 
allied  health  professionals  will  be  offered  tools  to  evaluate  potients  who  do  not  appear  to  be 
showing  appropriote  progress  and  identify  those  who  reauire  ihe  aodition  of  potentially  roxic 
medical  intervention  and  those  whose  lack  of  progress  is  nor  a  function  of  residual  disease  activity. 


143  Maintaining  Work  Potential  of  Parkinsonian  Patients 
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OBJECTIVES: 

1.  To  identify,  develop  and  validate  tests  to  assess  the  severity  of  Parkinson's  disease  using  clinical 
and  laboratory  parameters;  thot  is,  tests  to  predict  the  seventy  of  both  the  physical  Impairmenr 
(trennor,  rigidity,  brodykinesia  and  autonomic  cisturbonce)  end  the  mental  deficit  (aem.entia. 
anxiety  and  depression). 

2.  To  determine  \f  we  can  use  the  criteria  for  seventy  of  parkinsonism  to  predict  long  term  prognosis 
and  response  to  therapy 

3.  To  defermine  if  current  drug  therapy  and  reievent  rehabilitative  procedures  con  reverse  the 
physical  and  mental  impairment  of  parkinsonism. 


METHODOLOGY-  We  will  attempt  to  develop  a  scale  indrcoting  the  severity  of  parkinsonism^  by  assessing 
the  results  from  cllnicaL  radiological,  electrophysiologicat  and  psychometric  invesrigation.  These 
tests  are  all  perfonmed  as  part  of  the  diagnostic  evaluation  of  a  porkinsonian  patient.  Also  we  will 
assess  whether  using  bromocriptine  alone  or  adding  bromocriptine  too  patient's  cun-ent  therapy 
will  decrease  a  pari<insonian  patient's  physrcoi  and  mental  deficit,  allowing  them  to  continue  in 
useful  employment. 

Forty  porkinsonian  patients  will  be  divided  into  three  groups:  Grouo  I  patients  will  be  placed  on 
placebo  brom.ocriptine  for  a  Iwo-week  period  when  they  initially  present  to  clinic.  During  this  rime, 
they  will  be  psychometricclly  and  clinically  evaluated. 

Group  II  patients  will  take  active  bromocriptine  theropy  initially  end  then  be  evaluoted 
psychometrically  and  clinically  when  they  have  reached  on  optimal  dose.  Nine  months  later  they 
will  be  placed  on  placebo  for  two  weeks  and  re-evoluated. 

Group  III  potients  will  have  bromocriptine  therapy  withheld  as  indicated  in  the  protocol  studying 
the  clinical  efffcacy  of  low  dose  bromocriptine  therapy. 

In  these  cases  the  bromocriptine  placebo  period  wil)  var^/  from  two  weeks  to  six  weeks,  depending 
on  the  seyyeriiy  of  detericraricn.  if  any.  of  the  ponenr.  Ps^/chometnc.  ciinical  end  laccrcrcny' 
evaluation  will  be  performed  before  these  patients  start  bromocriptine  rnerapy  and  rhen 
repeated  during  rhe  bromocriptine  placebo  phase, 

Forty  age  and  sex-matched  normal  volunteers  will  be  psychometrically  evaluated  as  control 
subjects. 
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FINDINGS  TO  DATE:  Using  low  dose  bromocriptine*  mean  doily  dose  of  14  mg.  we  have  fnduced  a  signrficant 
improvement  (P<0.01 )  in  all  the  features  of  Parkinson's  disease.  A  40%  improvement  in  tremor,  a 
30%  improvement  in  rigidity  and  a  30%  improvement  in  bradykinesia.  Bradykinesia  includes  an 
improvement  in  poverty  of  movement  ability  to  initiate  movements,  a  decrease  in  the  amount  of 
freezing  and  shuffling  of  the  gait,  an  improvement  of  balance  and  posture  and  an  improvement 
in  writing  and  finger  dexterity,  After  one  and  a  half  yeors  of  treatment  we  have  been  able  to 
maintain  this  improvement  in  the  potients  without  any  significant  deterioration  in  clinical  signs,  in 
other  words,  the  score  for  clinical  signs  after  one  and  a  half  yeors  of  treatment  are  equivalent  to 
those  scores  when  the  potient  first  achieved  an  optimum  response  from  bromocriptine.  We  hove 
also  been  able  to  achieve  this  persistent  effect  without  any  significant  increase  in  the  dose  of 
bromocriptine.  The  meon  dose  of  bromocriptine  taken  by  the  patient  one  and  a  half  years  ago 
was  12mg,  it  is  now  14mg  per  day.  A  major  advantage  of  low  dose  bromocriptine  therapy  has 
been  the  fact  that  these  improvements  are  equivalent  to  that  obtained  with  doses  of 
bromocriptine  such  as  50mg  per  day  and  150mg  per  day.  These  results  were  obtained  by  the 
Principal  Investigator  during  his  tim.e  at  the  National  Institutes  of  Health.  A  further  advantage  of 
low  dose  bromocriptine  is  that  instead  of  40%  of  the  patients  being  unable  to  tolerate  the  drug  in 
our  study  only  10%  of  patients  have  not  been  able  to  take  bromocriptine.  That  is.  we  hove  hod  4 
patients  drop  out  of  the  trial  while  36  continued.  These  drop  outs  occurred  with  the  ven/  first  doses 
of  bromocriptine  and  no  patient  has  dropped  out  of  the  trial  once  established  on  bromocriptine 
therapy.  During  the  trial  both  the  patients  and  the  assessor  were  not  aware  of  whether  they  were 
taking  active  or  inactive  bromocriptine  (doubie  blind  study).  Adverse  affects  were  negligible  at 
these  dosages.  Two  patients  did  develop  hatlucinations  but  this  was  corrected  by  a  slight 
reduction  of  bromocriptine  dose  and  subsequently  both  these  patients  have  been  maintained 
on  low  doses  of  bromocriptine.  Lineor  measurements  of  ventricular  size  such  as  introcaudote 
diameter,  diameter  of  the  third  ventricle,  diameter  of  the  frontal  horns  and  measurement  of 
cortical  sulci  in  CT  scons  token  from  parkinsonian  potients  are  not  different  from  those 
measurements  in  age-matched  normal  controls.  Therefore,  the  dementia  seen  in  Parkinson's 
disease  appears  not  to  be  related  to  marked  structural  atrophy  of  the  brain.  It  may  well  be  related 
to  a  chemical  deficit  of  dopamine.  # 

We  hove  been  unable  to  start  psychometric  assessments  as  final  approval  by  The  George 
Washington  University  Human  Research  Committee  is  pending.  The  protocol  was  submitted  to  the 
Human  Reseorch  Committee  on  September  16,  1980  and  was  stamped  as  Action  Deferred.  They 
require  some  additions  to  the  Informed  Consent  which  ore  tabulated  in  on  addendum  added  to 
this  protocof.  These  odditions  ore  only  bureaucratic  formalities  and  we  should  therefore  hove  final 
approval  and  be  able  to  start  psychometric  testing  in  November.  1980. 

Observations  made  on  the  psychometric  status  of  potients  ore  revealing.  We  have  a  videostrip 
which  shows  a  patient  suffering  from  the  on-off  phenomena.  During  the  on  state  when  he  is 
dyskinetic.  mobile  and  loose  he  is  very  bright,  intelligent  and  has  good  recent  memory.  When  he 
fluctuates  rapidly  into  an  off  state  he  becomes  parkinsonian,  has  a  shuffling  gait  and  freezes, 
there  is  also  a  marked  mental  deficit.  This  is  not  due  to  associated  depression.  It  is  obvious  in  the 
tape  that  this  patient  has  poor  recent  memor/  and  becomes  confused.  This  has  been  ODvious  to 
us  in  the  clinic  and  this  patient  has  asked  us  to  writedown  instructions  when  he  is  in  the  off  state  yet 
has  been  able  to  recall  ai\  instructions  given  during  on  on  state.  Therefore  it  oppeors  that  the 
intelfectual  deficit  in  Parkinson's  disease  is  indeed  chemical  and  therefore  may  be  helped  by 
anti-parkinsonian  medication  such  as  bromocriptine.  This  observation  has  ofso  been  seen  in  6 
other  patients  who  hove  complained  of  problems  with  recent  memory  during  the  bromocriptine 
placebo  phase.  They  have  been  confused  when  arriving  at  the  clinic,  scmetim.es  unshaven  ond 
disarrayed  in  their  clothing.  This  is  in  marked  contrast  to  the  rime  when  they  are  on  active  drug 
when  they  ore  much  brighter.  One  of  these  patients  works  as  a  Ph.D.  reseorch  scientist  and  is  able 
to  carry  out  this  wort<  while  taking  active  drug  but  it  Is  obvious  from  his  demeonor.  behavior  and 
confusion  during  placebo  administration  that  he  would  be  unable  to  maintain  his  job  without 
therapy. 

APPLICABILITY:  Untreated  part<insonian  patients  often  cannot  be  usefully  employed,  hove  shortened  life 
spans,  their  final  years  are  unproductive,  they  remain  a  burden  to  themselves  and  to  their  ramify, 
end  they  often  require  total  nursing  care  in  the  final  yeors.  Newly  diognoseo  parkinsonian  patients 
generally  retire  eariy  from  prcauctive  employm.ent  because  of  the  physical  and  mental 
limitations  of  their  diseose.  Porkinsonism  unnecessarily  decreoses  the  work  force.  Considering  the 
high  incidence  and  prevalence  of  Parkinson's  disease,  this  decrease  in  the  work  force  is  not 
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insignificant.  This  disease  also  increoses  financial  burden  to  the  welfare  medical  system  because 
of  increased  hospitalization,  increased  dependency  on  social  services,  increased  nursing  service 
in  the  home  and  finally  full  time  nursing  care  in  a  nursing  home.  Idiopathic  parkinsonism  is  not  a 
disease  of  the  elderly  and  can  affect  patients  in  their  final  15-20  years  ofwhatwould  be  otherwise 
useful  employment.  The  incidence  of  idiopathic  parkinsonism  occurring  in  the  young  is 
increasing. 

if  we  are  obte  to  improve  both  the  clinical  and  mental  performance  of  parkinsonian  patients  to 
match  that  of  normal  controls,  then  we  should  be  able  to  keep  these  patients  usefully  employed 
or  re-introduce  them  to  useful  employment. 

Untreated  parkinsonian  patients  have  a  ten  year  life  span  after  diagnosis.  However,  replacement 
drug  therapy  with  optimal  use  of  rehabilitative  services  may  slow  or  prevent  the  progression  of  the 
disease.  It  will  be  important  that  we  not  only  prolong  life,  but  also  that  we  ensure  this  life  is  useful 
and  productive. 
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CORE  AREA 


Cardiopulmonary  Pehabititotion 

Research  undertaken  by  the  Center  is  practical,  pcrtlent/cUent-oriented  clinical 
research  that  is  primarily  derived  from  or  utilized  in  the  comprehensive  patient 
care  program  for  both  In-pofients  and  out-patients  with  coronary  atherosclerotic  heart 
disease.  The  coordinated  research  program  dealing  with  major  physiologic  and 
psychologic  problems  in  cordfopulmonary  rehabilitation  is  designed  to  have  a 
potentially  direct  impact  on  the  primary  or  secondary  prevention  of  disease  or 
the  prevention  or  nnodlfication  of  disability  due  to  disease. 
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144  Early  Adjustment  to  Steady  and  Unsteady  State  Exercise  in  Patients  witti 
Cardiopulmonary  Disability 

Principal  Investigator  HI.  Brammell,  M.D. 

Status:  Compieted 

Dotes:  October  1975-May  1979 

Cost:  Annual  $77,804  Projected  Total  $250,000 

RT  Annual  $77,804  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  #15.  Page  26,  R-9 


OBJECTIVES: 

1.  To  acquire  a  computer-based  physiologic  measurement  system  to  monitor  ventilation,  oxygen 
consumption,  and  carbon  dioxide  production  rapidly  and  on-line. 

2.  To  evaluate  the  adjustments  to  steady  and  unsteady  state  exercise  in  patients  with  and  without 
cardiopulmonary  disorders. 


METHODOLOGY: 

1.  Construction  of  a  physiologic  monitoring  system  composed  of  a  computerized  data  acquisi- 
tion system  and  mass  spectrometer  (total  gas  and  flow  analysis  instrument], 

2.  Utilizing  the  monitoring  system  to  evaluate  small  groups  of  patients  to: 

a.  Establish  normal  oxygen  deficit  data  in  subjects  without  cardiopulmonary  disease. 

b.  Evaluate  the  hypothesis  that  oxygen  deficit  is  greater  in  patients  with  functional  impairment 
(New  York  Heart  Association  Class  II  or  ill]  than  In  normals. 

c.  Evaluate  the  oxygen  deficit  response  in  patients  with  angina  pectoris. 

d.  Evaluate  the  early  adjustment  to  exercise  in  patients  with  van/ing  degrees  of  obstructive 
lung  disease. 

Analysis  of  expired  air  during  treadmill  exercise,  utilizing  a  bag  collection  system,  carbon 
dioxide  analyzer  and  fuel  ceil  oxygen  analyzer,  was  done  on  subjects.  The  following  are  some  of 
the  observations  that  were  made  or  computed:  minute  ventilation,  ox^/gen  consumption.  CO  2 
production,  respiratory  exchange  ratio.  METS.  anaerobic  threshold,  percent  of  maximum  oxy- 
gen consumption  at  which  anaerobic  threshold  occurs,  heart  rate,  exercise  electrocardiogram 
repolarization  changes  and  abnormalities  in  heart  rtiythm.  and  blood  pressure.  Protocois  were 
specific  to  the  groups  evaluated. 


RNDINGS  TO  DATE:  Studies  completed  with  the  progress  of  this  project  include: 

1.  Elderly  female  conditioning 

2.  Professional  football  player  oxygen  consumption  evaluation 

3.  Marathon  studies— young  and  old.  showed  a  decrease  in  oxy^  ;n  consumption  max,  but  no 
change  in  %  of  oxygen  consumption  max  at  anaerobic  threshold.  Holter  monitor  study  during  a 
run  at  anaeroDic  threshold  shows  marathon  runners  have  arrhythmias. 

4.  Anaerobic  threshold  in  posT-myocardial  infarction  males  -  results  of  Phase  II  program  show  no 
change  in  oxygen  consumption  max;  marked  improvement  in  anaerobic  threshold.  This  has 
many  implications  for  rehabilitation. 

5.  Adjustment  to  Standard  Balke  Exercise  Test  before  and  after  physical  conditioning  speaks  to 
the  question  of  conditioning  modifying  the  rate  at  which  one  adjusts  to  change  in  workload. 

It  is  apparent  from  these  studies  that  the  anaerobic  threshold  can  be  favorably  modified  in 
cardiac  subjects.  This  improvement  in  the  onset  of  anaerobic  metabolic  pathways  is  more 
mari<ed  for  the  percentage  of  maximum  oxygen  consumption  than  for  the  percent  of  maximum 
heart  rate  at  which  the  anaerobic  threshold  appears.  The  significant  improvement  in  the  level  of 
oxygen  utilization  and  METS  at  the  point  of  the  anaerobic  threshold  indicates  that  with  anaerobic 
training,  the  cardiac  can  perform  work,  recreational  and  conditioning  activities  of  a  considerably 
higher  level  without  utilizing  anaerobic  metabolic  pathways  and  increasing  blood  lactic  acid 
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concentrations  in  addition,  since  work  at  a  level  which  exceeds  the  anaerobic  threshold  is 
associated  with  muscle  ache,  muscle  fatigue,  hyperventilotiorj  end  often  nauseo,  the  aerobically 
conditioned  client  should  be  able  to  work  at  o  higher  intensity  and  remain  comfortable.  An 
increase  in  productivity  and  decrease  in  rest  requirements  whiie  at  y/ork  should  result  although 
this  is  not  proved. 

The  physiologic  monitoring  system  employs  CO2  analyzer  (Beckman  LB-1)  fuel  cell  oxygen 
analyzer,  hot-film  anemometer  (Thermo-Systems,  Inc.)  and  a  fully  dedicated  MicrcNOVA 
computer  (Data  General)  for  on-line  measurement  of  ventilation  data:  Vs,  VO2/ VCO2,  RQ.  tidal 
volume  respiratory  frequency  and  METS.  These  dcto  are  printed  (Texas  Instruments  Silent  700) 
each  30  seconds.  The  resptratO(Y  moss  spectrometer  has  been  functioning  In  the  laboratory  of 
Dr.  George  Swanson  where  he  has  been  conducting  studies  on  muitiple  gas  re-breathing  tech- 
niques to  assess  lung  water.  In  addition,  he  has  been  writing  computer  program.s  for  the  on-line 
non-invasive  assessment  of  cardiac  output  which  will  permit  breath  by  breath  cardiac  output 
data.  These  programs  will  be  directly  opplicable  to  RT-10  computer  support  and  are  expected  to 
be  in  place  late  in  1979. 

At  the  present  time,  the  respiratory  mass  spectrometer  is  in  place  and  noninvasive  cardiac  output 
measurements  are  being  made.  When  the  computer  program  for  cardiac  output  is  debugged, 
the  instrument  will  be  taken  to  the  cardiac  catheterization  laboratory  and  simultaneous  direct 
(oath)  and  indirect  (mass  spec)  Pick  cardiac  outputs  will  be  obtained  to  standardize  the  method. 


APPUCABlLiTY:  Methods  which  can  detect  physiologic  changes  that  have  the  potential  of  eoriy  detection 
of  deterioration,  that  suggest  treatment  modification  and  thereby  maintain  home,  comm.unlty, 
and  vocational  viability  have  great  potential  impact  on  the  rehabilitative  process.  The  long-range 
goal  of  this  project  when  the  monitoring  system  Is  completed  is  to  record  a  series  of  important 
physiologic  observations  longitudinally  on  patients  with  cardiopulmonary  disorders  and  to  use 
these  physiologic  data  asindicaronof  work  modification  and  hopefully  as  predictors  of  rehabilita- 
tive success  or  failure. 


145  Evaluation  of  the  Response  to  Maximal  Exercise  in  Persons  Taking  Doses 
of  Metoprolol  and  Propranolol 

Principal  Investigator:  HI.  Brammell,  M.D. 

Status:  Completed 

Dates:  June  i979-0ecember  1979 

Cos*:  Annual  $14,795  Projected  Total  $20,000 

RT  Annual  $12;295  RT  %  of  Annual  Total  83% 

Annual  Report  Reference:  ^^15,  Page  84,  R-16 

OBJECTIVES:  To  evaluate  in  a  prospective  double-blind  fashion  the  relative  effects  of  metoprolol  end 
proprartoloi  on  aerobic  exercise  in  normal  subjects. 

METHODOLOGY:  Responses  of  10  norma!  men  to  maximal  treadmill  exercise  were  evaluated  after  pla- 
cebo, propranolol.  40  and  80  mg  qid,  and  metoprolol.  50  and  100  mg  qid.  Subjects  sequentially 
received  each  preporation  at  weekly  intervals  in  double-blinded,  randomized  order.  Each 
preparation  was  taken  for  2  days.  Two  hours  afterthe  last  dose,  subjects  exercised  (Bruce  protocol ) 
to  exhaustion,  with  heart  rate,  systolic  blood  pressure,  diastolic  blood  pressure  V=.  VO2,  VCO2.  Vt, 
and  respiratory  rote  measured  eoch  minute. 

RNDINGS  TO  DATE;  Heart  rote  and  systolic  biood  pressure  were  lower  with  all  drug  doses  at  all 
stages  of  exercise,  compared  to  placebo  (P  <  0.01 ).  Although  individual  variation  was  wide,  there 
were  no  significant  heart  rate  or  systolic  blood  pressure  differences  among  the  various  drug  doses. 
Neither  drug  had  a  significanteffecton  diastolic  blood  pressure  Ve.  VO2.VCO2.Vr  respiratory  rate  or 
maximum  work  food  achieved.  Subjects'  anaerobic  thresholds  (the  point  of  nominee  ncreose  in 
Ve  relative  to  VO2)  occurred  at  the  same  workload  but  at  a  lower  heart  rate  and  systolic  blood 
pressure  with  all  drugs,  com^pared  with  piacebo  (P  <  0.01 ). 
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These  data  show  that  ( 1 )  Metoprolol  and  propranolol  both  blunt  heart  rate  and  systolic  blood 
pressure  response  to  exercise,  but  neither  affects  maximum  exercise  capacity:  (2)  fncreasing  the 
dosage  f^om  50  to  100  mg  of  metoprolol  or  40  to  80  mg  of  propranolol  qid  does  not  consistently 
result  in  more  heart  rate  or  systolic  blood  pressure  attenuation;  (3)  the  anaerobic  threshold  occurs 
at  a  lower  heart  rate  and  systolic  blood  pressure  but  at  the  same  worklood  after  either  metoprotol 
or  prr-^rancloL  compared  with  placebo. 

APPLICABILITY:  Pharmacologic  beta<3drenergic  blockade  has  become  a  cornerstone  of  both  antihyper- 
tensive and  antianginal  therapy.  Recently  ccrdioselective  beta-adrenergic  blockers  have 
become  available;  in  this  country  metoprolol  is  the  only  marketed  agent,  and  enthusiasm  for  its 
use  in  place  of  propranolol  a  nonselective  beta  blocker,  is  growing.  Because  of  the  different 
effects  of  metoprolol  and  propranolol  on  the  peripheral  circuiation.  it  would  be  expected  that 
they  would  differ  In  the  time  of  onset  of  anoerobic  threshold.  Propranolol,  a  nonselective  beta 
blocker,  antagonizes  both  the  beta-1  receptors  which  predominate  in  the  heort  as  well  as 
blocking  the  beta-2  receptors  which  mediate  vasodilatation.  Propranolol  may.  therefore,  reduce 
skeletal  muscle  blood  flow  at  rest  and  with  exercise.  Metoprolol  is  cardioselective  and  has  less 
extra  cardiac  or  beta-2  effect,  allowing  normal  peripheral  exercise  reponses  of  vasodilatation  and 
increased  skeletal  muscle  blood  flow.  Interventions  which  reduce  perfusion  to  exercising  muscle 
should  cause  the  anaerobic  threshold  to  occur  at  the  lower  workload  and  a  lower  percentage  of 
maximum  oxygen  consumption  capability.  One  would  expect  that  propranolol  would  be 
associated  with  the  anaerobic  threshold  occurring  earlier  and  at  a  lower  workload  than  with 
either  placebo  or  metoprolol;  because  no  difference  was  seen,  it  is  likely  that  mechanisms  other 
than  sympathetic  controi— probably  autoregulation  tn  response  to  local  metabolic  needs— 
largely  determine  mu^^tjie  olood  flow  during  exercise.  The  fact  that  oxygen  consumption  was  only 
minimally  affected  by  vhe&=?  two  drugs  further  supports  the  concept  that  exercising  muscles  were 
not  depnved  of  their  usuai  ^evel  of  oxygenation  despite  the  lower  overall  cardiac  output,  which  is 
known  to  occur  in  beta-blockade  subjects. 

The  results  of  the  study  suggest  that  selection  of  a  beta-blocking  cgent  can  be  made  on  grounds 
other  than  an  anticipated  effect  on  work  performance. 


146   Contribution  of  Anxiety  Management  Training  and  Physical  Condition- 
ing to  Stress  Reduction  and  Cardiovascular  Fitness 


Principal  Investigator: 

StQitis: 

Dates: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


W.  Charles  LcJitz,  Ph.D 
Completed 

June  i979-January  1980 

Annual  $32,500 
RT  Annual  $32,500 

^15,  Page  93,  R-1S 


Projected  Total  $35,000 
RT  %  of  Annual  Total  100% 


-  Assess  the  differential  contributions  of  anxiery  management  training  and  physical  conditioning  to 
reductions  in  cardiac  risk  factors:  (a)  subjective  stress  resDonse/anxiety,  (b)  Type  A  benavior.  (c) 
cardiac  fitness  (VO2).  and  (d)  serum  cholesterol  and  Triglyceride  levels. 

2.  Assess  the  differential  contribution  of  anxiety  management  training  end  physical  conditioning  to 
increased  relaxation  and  decreased  oxygen  consumption  during  an  exercise  stress  test. 

METHODOLOGY:  Subjects  were  recruited  from  the  staff  at  the  University  of  Colorado  Health  Sciences 
Center  Subjects  were  screened  fcr  meaical  problems.  No  subjects  were  induced  in  this  study  who 
hove  previously  undergone  either  systematic  physical  conditioning  or  stress  management 
programs.  Eighteen  subjects  were  assigned  to  one  of  three  treatment  conditions:  anxiety  man- 
agement training  (AIVU).  physical  conditioning  (PC),  and  a  no-treatment  control  group.  All 
subjects  underwent  pretesting  on  the  following  depenaent  variables  prior  to  rreatment 

a.  Tne  Jenkins  Acrivity  Survey,  a  measure  of  Type  A  behavfor  (Jenkins.  Rosenmon.  end 
Zyzanski.  1974). 
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b.  The  Spielberger  State-Trait  Anxiety  Measure,  a  measure  of  subjective  anxiety  (Spielberger. 
Gorsuch.  and  Lushene.  1970). 

c.  Measures  of  cardiac  function  during  exercise  stress  testing:  heart  rate,  blood  pressure.  12- 
lead  electrocardiogram  (emphasizing  R-wave  amplitude,  repolarization  changes, 
rhythm  and  conduction,  volume  of  expired  air.  oxygen  consumption,  expired  carbon 
dioxide,  respirator/  rate,  an  aerobic  threshold  and  ventilatory  equivalence  for  oxygen  ana 
carbon  dioxide. 

Subjects  were  stratified  according  to  scores  on  the  Jenkins  Activity  Survey,  scale  A.  and  randomly 
assigned  from  within  each  stratum  to  one  of  the  three  conditions. 

The  pretrectment  exercise  stress  test  was  conducted  twice  with  data  from  the  second  evaluation 
only  being  used  for  the  dependent  meosure;  the  first  test  was  to  familiarize  the  subjects  with  the 
equipment  and  the  procedure.  After  symptom-level  maximums  had  been  estaolishea.  all 
subjects  underwent  a  third  treadmill  evaluation  in  which  they  were  instructed  to  ''exercise 
normally"  at  75  percent  or  meirmoximum  heart  rate  at  a  constant  workload.  After  10  minutes  they 
were  instructed  in  the  cognitive  techniques  at  theircommondforan  additional  10  minutes  at  the 
same  constant  workload.  Changes  in  VO2  consumption  following  the  "relaxed"  instructions 
constituted  the  dependent  measure  of  the  subjects'  ability  to  relax  during  a  physical  stress. 

The  Anxiety  Manogement  Training  condition  consisted  of  1 4  one-hour  training  sessions,  two  times 
a  week  for  seven  weeks.  The  first  eight  training  sessions  followed  procedures  outlined  in  Sumn's 
Anxiety  Management  Training  Manual;  the  remaining  six  sessions  consisted  of  practice  sessions  in 
which  subjects  utilized  their  AMT  skills.  In  addition  they  received  ossertion  training  (Bower  and 
Bower.  1979)  to  reduce  the  external  stress  on  subjects  because  of  their  inability  to  say  '^No"  to 
excessive  rewards.  These  sessions  were  conducted  by  a  clinical  psychologist  and  an  intern  in 
clinical  psychology  ct  the  University  of- Colorado  Health  Sciences  Center. 

The  physical  conditioning  treatment  program  consisted  of  supervised  exercise  periods  on 
mechanical  devices  three  times  a  week  for  eight  weeks.  All  PC  subjects  were  mcmtcred 
telemetrically  and  exercised  at  75  percent  to  95  percent  of  the  maximum  heart  rate  attained  in 
the  pretesting  exercise  stress  test  Physical  conditicning  in  the  exercise  sessions  was  conducted  by 
a  staff  physical  therapist  and  a  staff  cardiac  nurse. 

Subjects  in  the  control  condition  completed  all  pre-  and  post-treatment  assessm.ents  before  and 
after  the  eight-week  penod  but  did  not  receive  any  systematic  training. 

Following  the  eight-week  treatment  program,  posttesting  repeoted  the  collection  of  data  on  all 
dependent  measures.  Evaluation  of  the  effectiveness  of  the  treatments  consisted  of  the  pre-  and 
postchanges  on  each  dependent  variable.  It  was  hypothesized  that  the  AMT  subjects  would 
improve  significantly  more  on  psychological  measures  of  stress  (subjective  anxiety.  Type  A 
behavior)  and  on  the  ability  to  relax  during  exercise  stress  tests,  as  compared  to  subjects  who  do 
not  receive  AMT.  Physical  conditioning  subjects  were  expected  to  improve  significantly  more  on 
measures  of  cardiac  fitness  (VO2  consumption,  serum  triglyceride  and  cholesterol  levels) 
compared  to  subjects  who  did  not  receive  physical  conditioning. 


RNDINGS  TO  DATE:  The  specific  hypotheses  were  tested  by  comparing  pre-  to  post-treatment  means  for 
each  condition  by  t-tests  for  correlated  data.  Hypotheses  of  aifferences  bet>A/een  conditions  were 
tested  by  obtaining  pre-minus  post-treatment  change  scores  and  comparing  the  means  through 
t^tests  for  independent  data.  Where  directional  a  priori  hypotheses  existed.  2-railed  rests  were 
used.  Unpredicted  differences  were  tested  with  2-tailed  tests. 

Both  the  AMT  and  the  PE  groups  showed  significant  decreases  in  reported  state  anxiety  (STAI-S;  t- 
2.21.  df  =  5.  P<  04  and  t  =  2.34.  d!  =  4.  p  <  .04.  respectively),  whereas  subjects  in  the  control 
condition  did  not  change  significantly.  On  the  trait  anxiety  measure  (STAI-T).  only  the  subjects  in 
the  AMT  condition  showed  significant  decreoses  after  treatment  (t  =  2.28.  df  =  5.  p  <  035). 
Decreases  in  the  STA!-T  scores  were  significantly  greater  for  the  AMT  group  as  compared  to  the 
control  group  (t  =  1.85.  df  =  10.  p  <.05). 

Subjects  in  the  Physical  Exercise  condition  showed  significant  decreases  in  the  Type  A  scores  otter 
treatment  (t  =  2.68.  df  =  4.  p  <  .03).  Neither  the  AMT  nor  the  control  group  showed  any  significant 
changes.  A  comparison  of  the  change  scores  between  The  AMT  and  the  PE  condition 
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approached  but  did  not  reach  significance  (t  ^  1.84,  df  =  9.  p  <  .10.  2-tailed).  There  were  no 
significant  differences  between  the  pre-  and  post-treatment  scores  tor  any  condition  on  the  other 
three  Jenkins  Activity  Survey  scales. 

Subjects  in  the  Physical  Exercise  condition  showed  significant  increases  in  their  mean  heart  rate 
from  pro-  to  post- treatment  (t  =  2.94,  df  =  4,  p  <  .025).  Subjects  in  neither  the  AMT  condition  nor  the 
control  condition  showed  significant  reduction  in  their  heart  rate.  Subjects  in  both  the  Anxiety 
Management  Training  condition  and  Physical  Exercise  condition  showea  significant  decreases  in 
their  mean  systolic  blood  pressure  scores  from  pre-  to  post-treatment  (t  =  6.32.  df  -  5.  p<.06).  There 
were  no  significant  changes  in  diastolic  blood  pressure  for  subjects  in  either  the  Physical  Exercise 
condition  or  the  control  condition.  Comparisons  between  groups  in  the  pre-post  difference  scores 
were  not  significant  for  any  of  these  three  variables. 

There  were  no  significant  pre-post  differences  in  serum  cholesterol  levels  and  serum  triglyceride 
levels  for  any  of  the  three  conditions.  However,  subjects  in  the  Physical  Exercise  condition  snowed 
significant  increoses  from  pre-  to  post-treatment  in  their  serum  high  density  lipoproteins,  a 
measure  of  improved  physical  fitness  (pre-treotment  mean  =  50,00.  s.d.  =  12,86.  post-treatment 
mean  =  51,80.  s.d,  -  14.06.  t  =  2.71,  df  =  4.  p<  .03).  Subjects  in  neither  the  Anxiety  Management 
Training  condition  nor  the  control  condition  showed  significant  changes  in  their  pre-post  serum 
high  density  lipoprotein  scores.  There  were  no  significant  pre-post  changes  in  the  ventilation  data 
(oxygen  consumption  during  treadmill  exercise)  for  any  of  the  three  conditions. 

APPUCABILITY:  Physical  conditioning  has  been  a  mainstay  of  cardiac  rehabilitation  progroms.  both  for 
the  prevention  of  repeat  coronary  events  and  as  a  stress  management  strategy.  Recent 
advances  in  stress  reduction  techniques— notably  anxiety  management  training— have  also 
appeared  effective  in  reducing  stress,  a  risk  factor  \n  coronary  heart  disease.  This  study  has  shown 
that  both  approaches,  rhat  is,  anxiety  management  training  and  physical  conditioning,  are 
effective  in  reducing  asp-ecrs  cf  anxiety;  that  physical  exercise  was  more  effective  in  reoucing 
Type  A  behavior  scores;  and  that  physical  conditioning  alone  is  abie  to  raise  high  density 
lipoprotein  levels.  Both  approaches  to  stress  management,  therefore,  have  beneficial  effects  and 
are  complementary.  A  comprehensive  cardiac  rehabilitation  program  should  consider  inducing 
both  activities  in  the  rehabilitation  effort. 


147  Carbonic  Anhydrase  and  Disequilibrium  Acid-Base  States 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES; 


Giles  F.  Filiey,  M.D. 

Compieted 

July  1979- January  1981 

Annual  $8420 
RT  Annual  $8420 

^15,  Page  104.  R-19 


Projected  Total  $25,500 
RT  %  of  Annual  Tolal  100% 


1 .  To  complete  our  method  for  graphical  visualization  of  classical  equilibrium  blood  gcs  chemtstn/  to 
incluae  heterogeneous  equilibria. 

2.  To  provide  a  new  formulation  for  bicarbonate  dehydration  to  include  buffering  effects  as  well  cs 
those  of  catalysis. 

3.  To  measure  pH  changes  with  and  without  carbonic  anhydrase  inhibitors  and  in  normal  and 
abnormal  blood  of  various  hematocrits  subjected  to  Pco2  and  P02  changes  under  conditions 
simulating  those  in  vivo. 

METHODOLOGY-  A  goal  of  this  project  is  to  evolve  a  graphical  procedure  and  a  set  of  transparencies 
that  can  be  used  to  visualize  the  relative  Importance  of  the  factors  that  determine  the 
equilibrium.  The  method  builds  on  a  similar  method  proposed  by  Butler(  1973)  with  theoddition  of 
a  graphical  analysis  of  the  CO2.  bicarbonate  system,  and  of  fairiy  specific  buffer  curves  for  blood 
components.  Blood,  plasma,  and  whole  blood  will  be  considered  in  the  initial  effort,  but  rhe  ideas 
can  be  extended  to  other  body  fluids  such  as  pleural  fluid,  kidney  fluids,  inter-  ana  inrraceilulcr 
fluids. 
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The  transparencies  graph  and  display  logarithm  of  concentration  or  charge  vs.  pH:  Graphs  will  be 
developed  for  water,  for  various  individual  common  buffers  and  for  various  common  buffers  in  the 
presence  of  highly  ionized  species  such  as  Na-^.  C!-.  etc.  From  these,  a  composltecurve  is  built 
up  to  represent  the  rotol  charge  of  the  nanvoiatile  components  as  a  function  of  pH.  An  additional 
set  of  transparencies  displays  the  properties  of  the  open  and  the  closed  CO2  system. 

RNDINGS  TO  DATE  Although  the  structure  and  in  vitro  behavior  of  carbonic  anhydrase  is  well  known,  its 
In  vivo  function,  especially  in  the  regulation  of  respiration  and  other  H+  -  connected  processes  is 
obscure.  Recently  reported  dramatic  effects  of  Diamox  on  the  pneo  and  desaturation  occurring 
in  normai  subjects  at  high  altitude  and  pulmonary  patients  during  sleep  seem  to  require 
explanations  other  than  the  usual  one  given  ( low  arterial  pH  caused  by  the  metabolic  acidosis  of 
Diamox). 

Among  the  most  critically  important  pH  changes,  namely  a  rise  in  pH^  (pH  inside  the  red  cell) 
during  transit  through  the  lung  capillary  (which  is  thought  to  increose  the  ability  of  normal  blood 
to  take  up  oxygen)  has  never  been  directly  established.  Failure  of  pHi  to  rise  may  be  a  cause  of 
hypoxemia  in  patients. 

Our  progress  In  devising  In  vitro  models,  both  predictive  and  experimental,  which  imitate  In  vivo 
conditions  makes  it  logical  to  build  on  these  models  to  determine  how  the  presence  and  absence 
of  carbonic  anhydrase  and  physiological  buffers  modify  PC02  -  induced  pH  changes  in  rhe 
plasma  and  red  cell  during  physiological  gas  exchange. 

APPUCABILITV:  Not  specified. 


146   Cardiopulmonary  Adjustments  to  Exercise  and  Other  Stresses 


principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Giles  F.  FilJey,  M.D. 

Completed 

May  1979-lvlay  1980 

Annual  $43.7-: 3 
RT  Annual  $43,713 

#15,  Page  118,  R-i43 


Projected  Total  $120,000 
RT  %  of  Annual  Total  100% 


OBJECTIVES: 

a.  To  determine  in  normr:si  sufcjecta  and  patients  with  heart  and  lung  disease  the  ventilator/  dnve 
precisely  at  the  onset  of  exercise  and  as  a  function  of  the  severity  of  steady  state  exercise. 

b  To  validate  the  fundamental  rtisequillbrium  chemistry  believed  to  underlie  the  operation  of  the 
jntrapulmonary  reflen  svsiem  which  dnves  respiration.  Methods  of  chemical  validation  will  inciude 
study  of  disequilibfia  in  sned  blood  in  in  vttio  systems  and  in  the  deductions  from  the  mathemotical 
models  so  far  developed  to  study  blood  gas  disequilibrio. 

c  To  measure  carbonic  anhydrase  concentration  and  its  activity  in  arterial  plasma  obtained  from 
normal  persons  and  from  patients  in  clinicol  states  associated  with  arterial  hvDOxemia. 


METHODOLOGY:  How  respiration  adjusts  to  sudden  changes  of  exercise  and  is  maintained  in  proportion 
to  the  severity  of  exercise  so  tt^at  arterial  P02  stays  constant  is  not  understood  even  m  normal 
subjects,  let  alone  in  those  with  heart  and  lung  disease.  Recently,  however,  we  have  obtained 
evidence  that  Intrapulmonary  chemoreception  of  resipriatory  gas  disequllibria  dnves  ventilation 
in  normal  subjects  (R-1 61).  Because  the  methods  used  to  measure  this  drive  are  noninvasive,  they 
can  be  used  to  test  patients  with  heart  and  lung  disease  for  their  ability  to  adjust  their  breathing 
to  the  stress  of  exercise. 

Briefly  subjects  breathe  100%  O7  from  a  closed  system  during  exercise,  their  ventilation  and  end 
tidal  Pco2  being  recorded.  From  a  bag-in-box  arrangement,  5-10%  C02  in  N2  or  N2O  is  breathed  m 
one  breath.  The  precise  form  of  the  inspiratory  pattern  of  that  breath  is  analyzed  since  this  pattern 
is  the  most  sensitive  reflection  of  respiratory  drive. 
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FINDINGS  TO  DATE:  Progress  toward  all  three  objectives  has  been  substantial. 

a.  The  respiroTorv  equipmer^t  needed  to  measure  fhe  numan  breath  by  breath  response 
to  CO2  inhalation  and  its  sudden  removal  has  been  improved  upon  so  that  now  it  is  possible 
to  deliver  CO2  dunng  the  first  half  or  the  second  half  of  an  inspiration.  This  was  achieved  by 
designing  and  building  a  4-way  valve  activated  by  a  vacuum  line.  This  operates  the  valve  so 
silently  that  the  subject  is  not  aware  of  its  closing  and  opening,  and  rapid  access  to  a  new 
gas  source  can  be  achieved  In  less  than  a  second. 

b.  Disequilibrium  measurements.  The  acquisition  of  a  ropialy  responding  miniature  pH  electrode 
and  Brush  recorder  and  the  development  of  a  system  whereby  a  liquid  phase  (plasma  or 
whole  blood)  In  a  thin  film  covered  by  a  teflon  membrane  can  be  suddenly  exposed  to 
changed  PC02  or  P02  in  a  gas  phase  (system  open  to  gas  transfer,  as  in  lungs),  and  then,  a 
second  or  so  later,  placed  in  a  closed  system  (such  that  CO2  and  O2  cannot  rapidly  leave 
or  enter  the  liquid  phase,  as  in  the  systemic  artenes),  we  have  acnieved  the  first  of  two 
physicai  models  of  pulmonary  capillary  blood  gas  exchange.  (See  Section  C  (i)  for  the 
second  model.)  Although  still  in  its  preliminary  stages,  the  data  we  have  obtained  show  the 
following: 

c    (0  Carbonic  anhydrase  activity. 

The  second  physical  model  of  pulmonary  gas  exchange  serves  a  triple  purpose  since  it  can 
ol5o  be  used  to  quantitate  the  effect  of  carbonic  anhydrase  and  indeed  to  assay  for  the 
activity  of  this  enzyme  in  human  specimens  as  small  as  0.5  uliters.  Briefly  the  pH  stat  (Radio- 
meter) delivers  0.3  M  HCl  from  a  0.25  mi  syringe  to  2.5  ml  of  a  buffered  solution  containing  the 
substrate  at  the  level  in  mixed  venous  blood  (NaHC03  0.027  M)  as  CO2  is  continually  driven 
off  in  a  stream  of  fine  bubbles  imitating  the  role  of  alveoli  in  removing  C02-  The  rate  of  CO2 
removal  (HC03—dehya ration)  is  accurately  followed  by  an  exoonential  curve  inscribed  by  a 
pen  driven  by  c  mecha:'nism  attached  to  the  plunger  of  the  C.25  ml  synnge  and  allows  the 
determination  of  the  kinetic  dehydration  consrant  k,^  at  SS"*  in  the  pseudo  first  oraer  reaction 
at  constant  H"*"  concentration,  (H"*"), 

d(HC03-)/dt=K.^(H"*"}(HC03)/K^ 
where      is  the  ionization  constantatThe  ^onic  strengtn  of  the  solution  (0.127)  Th.e  value  of  k,-) 
has  seldom,  been  measurea  at  38°  in  an  uncataiyzed  mecium  resembling  piasma  and  the 
values  vary  widely  (between  32  and  89  sec'^ ).  Our  method  yields  tne  very  consistent  value  of 
70  sec*^  at  the  two  pH  values  so  far  used  (7.40  and  7.54). 

Adding  human  carbonic  annydrase  (20  ul  of  a  10"^  M  solution,  final  concentration  8  x  10*^M) 
to  the  reaction  mixture  cuts  the  haif  time  fromo-»60  sec  to^l  5  sec  (i.e.  increases  kopserved*^* 
fold).  The  kinetic  parameters  of  the  enzyme  catalyzed  reacrion  (K^p  and  k^at*  the  turnover 
number)  are  being  worked  out. 

Future  addition  of  red  cells  to  plasma  in  this  systenn  and  determining  the  kinetics  of  blood  gas 
exchange  in  a  physiological  in  vitro  system  will  complement  the  data  of  the  first  m.odel. 

(ii)  Carbonic  anhydrase  detection  by  immunologic  methoas. 

Antibody  to  human  carbonic  anhydrase  C  is  produced  in  rabbits  by  initially  administering 
bilateral  subcutaneous  injections  of  a  water  in  oil  emulsion  containing  the  enzyme.  Booster 
injections  are  given  on  the  seventh  day.  On  day  21.  c  serum  sample  from  the  animal  is 
analyzed  by  double  diffusion  technique  on  an  agarose  plate  against  known  concentrations 
of  the  antigen.  The  formation  of  a  precipitate  band  between  the  antigen  and  antibody  wells 
is  indication  of  antibody-antigen  complexes.  Specificity  of  the  complex  for  carbonic  anhvdrcse 
is  shown  by  incubating  the  plate  in  a  cobalt  sulfate-sodium  bicarbonate  solution  and  then 
developing  in  dilute  ammonium  sulfide.  A  black  deposit  of  cobait  sulfide  reveals  carbonic 
anhydrase  activity,  if  antibody  titer  is  not  sufficient,  the  animal  is  boosted  a  seconc  nme  and 
its  serum  tested  in  7  to  10  days.  Once  antibody  titer  is  sufficient  The  animal  is  bled  and  'he 
serum  stored  in  small  diviaed  aliquots  at  —20*^0. 

Two  milliliters  of  venous  blood  are  obtained  from  normal  volunteers  and  patients  with  respira- 
tory disease.  A  double  diffusion  test  on  1.2%  agarose  slide  is  run  on  each  plasma  sample. 
From  this  comparison  a  concentration  is  extrapolated  for  the  plasma.  The  sensitivity  of  this  test 
has  been  shown  for  concentrations  of  1 0"^  mm. 
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d.  With  the  first  step  of  treadmill  exercise,  the  first  inspiratory  volurr^.e  V"  end  flow  rare  Vi'  always 
increase  over  resting  values.  In  air-breathing  man  the  subsecuenr  2  to  3  breaths  ere  not 
consistently  different  from  the  first.  Not  until  breath  4-5  do  V«  and  begin  to  increase  pro- 
gressively toward  the  steaay  state.  This  early  plateau  suggests  a  cons+ant  neurogenic 
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stimulus  N  on  which  is  superimposed  an  increasing  humorat  drive  H.  If  this  is  so  and  the  single 
inhalation  of  CO2  in  N2O  which  depresses  Vi  and  V»'  (Ped.  Proc.  35, 633. 1 976)  acts  by  inhibiting 
H  for  that  breath,  the  effect  of  such  an  inhalation  should  be  nil  on  breath  1 .  z  on  breaths  2-3. 
but  should  depress  subsequent  breaths  (by  eliminating  H)  toward  the  neurogenic  level 
(determined  by  N).  These  effects  were  found  in  12  normal  non-smoking  suDjects. 

Basically.  CO2  inhalation  at  the  beginning  of  exercise  moves  the  humoral  drive  of  respiration 
as  exercise  continues. 

e.  We  hove  found  carbonic  anhydrase  (CA)  in  uncontaminated  human  plasma  (UHP)  i.e.. 
separated  from  untraumatized  rbc.  in  some  but  not  all  alveolar  epithelial  and  pulmonary 
capillap/  endothelial  cells  and  in  respiratory  tissues  of  mouse,  trout,  frog  and  snake  by 
(a)  DOtentlometric,  (b)  immunologic  and/or  (c)  electron  micrcscooic  (EM)  m.ethods. 
( 1 )  The  pit  of  buffers  placed  between  the  glass  surface  of  a  Severinghaus  electrode  and  its 
membrane  rises  so  long  as  the  membrane  is  exposed  to  Pco2  lower  than  in  buffer  (open 
system)  at  a  rate  proportional  to  buffer(CA);  this  rate  was  increased  in  UHP  in  all  of  30  normai 
subjects  and  returned  to  buffer  control  with  diamox.  Lack  of  rbc  traum.a  was  demonstrated 
by  plasma  (Hb)  analysts  (benzidine).  The  subsequent  slow  pH  fall  with  system  closure  (Fed. 
Proc.  21,  48.  1978)  was  always  present  with  EM-confirmed  CA-containing  tissues  and  dis- 
appeared with  diamox.  (2)  Antibodies  to  human  CA  isozymes  have  been  used  to  detect  CA 
by  doublendiffusion  and  2-dimensional  electrotmmunodiffusion  methods  and  for  EM  study, 
(3)  EM  results  of  human  lung  biopsy  and  animal  tissue  localization  studies  show  that  CA 
isoenzymes  are  found  intracellularly  as  well  as  being  associated  with  the  plcsmalemma. 

APPUCA9IUTV:  Planning  of  an  exercise  regimen  for  patients  wirh  cardiopulmonary  disease  requires 
knowledge  of  the  spectai  limitation  to  which  these  patients  are  subject.  Thus  theirability  to  deliver 
adequate  O2  to  their  tissues  following  sudden  exercise  demands  may  be  impaired,  as  recently 
shown  by  Auchincioss  at  al.  (1976].  Toe  present  investigation  seems  essentiaijo  the  study  of  how 
such  patients  adjust  to  transient  unsteady  states  of  exercise  ord  should  help  in  planning  rational 
and  safe  exercise  programs  for  this  type  ot  treatment. 


149   Effect  of  Low-Level  Aerobic  Conditioning  on  Exercise  Tolerance  in  Left 
Ventricular  Dysfunction 


Principal  Investigator 

Slaius: 

Dotes: 

Cost: 


H.L  BrommelJ,  M.D. 
Continuing 

June  i977-Decemtoer  1980 

Annual  $ii;240 
RT  Annual  $9^78 

#18,  Pag©  168,  R-12 


Projected  Totoi  $16,000 
RT  %  of  Annual  Total  84% 


Annual  Report  Reference: 

OBJECTIVES: 

a.  [Determine  the  safety  of  low-level  supervised  exercise  in  patients  with  left  ventricular  dysfunction. 

b.  Evaluate  rhe  efficacy  of  ohysical  conditioning  with  regard  to: 

1.  improved  funcrioning  capacity. 

2.  change  in  physiologic  indicators  of  conditioning. 

3.  change  in  psychological/emotional  status. 


METHODOLOGY-  Twelve  male  patients  wilt  be  selected  with  LV  dysfunction  as  a  result  of  coronary  orrery 
disease  and  documented  by  cardiac  catfienzotion.  Any  other  cause  of  pump  failure  will  be 
excluded. 

Each  subject  will  act  as  his  own  control;  the  individual  changes  noteo  as  a  result  of  exercise  will 
be  monitored. 

All  patients  will  continue  under  the  care  of  their  own  physician  and  will  continue  to  follow  his  re- 
commendations OS  to  diet  and  medication.  Approval  of  private  physician  for  participation  in 
study  will  be  obtained.  Data  from  study  will  be  mode  available  to  attending  physician. 
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Subjects  vv/ill  all  agree  to  a  fourteen  week  study  and  will  sign  appropriate  consent  forms.  Each 
pattenfs  chart  will  be  reviewed  and  summanzed. 

On  the  basis  of  the  suoject's  maximum  tolerated  heart  rate  (MHR]  the  training  heart  rate  [THR)  will 
be  determined.  Eighty-five  percent  of  the  patient's  MHR  will  be  the  THR  and  should  give  a  training 
effect.  This  will  be  the  conditioning  heart  rate  prescnbed  for  each  subject. 

Training  is  probably  best  achieved  v^nen  the  subject  reaches  his  THR  and  sustains  it  for  30  to  45 
minutes  at  least  3  to  5  times  weekly.  Subjects  participating  in  this  study  will  be  exercised  in  groups 
of  six  at  their  THR  3  times  weekly  for  34  minutes.  All  of  the  training  exercises  will  be  aerobic; 
anaerobic  activities  will  be  avoided. 

During  the  training  exercise  sessions  the  following  will  be  monitored: 

a.  Subjective  status.  Pre-exorcise  the  subject  will  be  asked  how  he  feels  and  will  not  be  exercised 
if  there  is  any  change  in  cardiac  status,  if  he  has  contracted  any  cold*  other  infection  or  nas 
other  limiting  changes  in  his  health  status. 

b.  Blood  pressure  will  be  taken  before  and  immediately  after  the  session. 

c.  Heart  rate  and  rhythm  will  be  monitored  before,  during  each  exercise  and  throughout  the 
post  exercise  period  with  telemetry  (Electrodyne). 

d.  All  activities  will  be  conducted  in  the  Human  Performance  Laboratory,  Webb-Waring  institute. 
All  personnel  involved  in  the  study  are  cerrified  by  the  American  Heart  Association  in  Basic 
Life  Support.  Equipment  for  cardiopulmonary  resuscitation  is  maintained  in  the  laboratory  at 
all  times. 

Two  baseline  evaluations  will  be  performed  witnin  a  two  week  period.  After  three  weeks  of  suoer- 
vised  exercise  a  complete  evaluation  as  described  eariier  will  be  repeated.  A  new  THR  will  be 
computed  end  an  exercise  prescnption  change  made  if  necessary.  Subjects  will  then  continue 
the  exercise  program  for  three  additional  weeks,  tf  no  evidence  of  conditioning  is  seen,  cdaitional 
weeks  of  conditioning  will  follow.  A  total  of  1 2  weeks  may  be  required  to  determine  if  an  optimal 
conditioning  effect  has  occurred. 

At  the  end  of  the  training  sessions  a  final  evaluation  will  again  be  done  ^rom  mese  m.ecsurements 
any  change  in  physiologic  parameters  will  be  noted.  The  subjects  wil!  be  asked  for  a  subjective 
physical  stafjs  evaluation  and  for  an  estimate  of  work  capacl^/  for  vccarionai  and  recrearioncl 
activities. 

FINDINGS  TO  DATE:  Five  subjects  have  been  entered  into  the  study.  Those  with  ejection  fraction  less  than 
25%  have  all  done  pooriy.  Those  with  ejection  fraction  over  25%  have  improved  both  rest  and 
exercise  ejection  fraction. 

Some  patients  with  poor  left  ventricular  function  can  benefit  from  low  level  exercise.  Patients  with 
ejection  fractions  less  than  25%  will  not  do  well  from  a  functional  point  of  view.  The  general 
psychosocial  trend  has,  to  date,  not  shown  the  improvement  in  attitude,  spirits,  etc.  that  is  seen  in 
those  with  high  level  conditioning.  The  reason  for  this  is  not  clear, 

APPLICABILITY:  If  we  can  snow  that  physical  conditioning  at  appropriate  levels  is  "good  treatment"  in 
patients  with  left  ventricular  dysfunction,  then  this  information  and  the  guidelines  for  its  application 
should  have  broad  utilization  both  in  the  management  of  patients  in  the  rehabilitation  program 
at  the  University  of  Colorado  Medical  Center  as  well  as  in  other  institutions  and  clinics  throughout 
the  country. 

150  Effect  of  Physical  Training  on  Cardiorespiratory  Paranneters  Following 
Surgical  Correction  of  Congenital  Heart  Disease 

Principal  investigator:  Robert  R.  Wolfe,  M.D. 

Status:  Continuing 

Dates:  September  i978-September  i98i 

Cost:  Annual  $34,367  Projected  Total  $70,000 

RT  Annual  $27,342  RT  %  of  Annual  Total  79% 

Annual  Report  Reference:  ^15,  Page  iSO,  R-15 

OBJECTIVES: 

1.  To  evaluate  the  functior^al  ccpccity  of  pre-vocational  youth  who  have  undergone  total  correc- 
tion of  congenital  heart  defects. 
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2.  To  assess  the  effect  of  an  aerobic  conditioning  program  on  cardiopulmonary  measurements 
following  total  correction  of  congenital  cardiac  defects. 

METHODOLOGY:  Postoperative  exercise  testing  will  be  performed  on  fhe  foilowing  candidates: 

(1)  youth  age  6  to  18  years,  (2)  status  1  yeor  post-operative  or  greater,  (3)  correlative  post- 
operative or  greater,  (4)  isoJated  catheterization  proven  post-operative  lesions  to  include: 

a.  left  to  right  shunts:  ventricular  septal  defect  atrial  septal  defect  secundum,  patent  ductus 
arteriosus 

b.  obstructive  lesions:  aortic  valvular  stenosis,  pulmonary  valvuJarstenosis.  and  coarctation  of 
the  thoracic  aorta 

c.  Cyanotic  lesions:  Tetrology  of  Fallot  transposition  of  ^he  great  vessels,  and  total  anomalous 
venous  return. 

Informed  consent  will  be  obtained.  A  continuous  graded  exercise  protocol  wilt  be  performed.  The 
following  parameters  will  be  measured:  (1 )  time.  (2)heart  rate.  (3)  ventilation  (BTPS),(^)VO:2  and 
VOsmcto,  (5)  VCO2.  (6)  respiratory  rate.  (7)  resting  and  exercising  electrocardiogram.  (8)  indirect 
cuff  systemic  blood  pressure,  (9)  tidal  volume.  (10)  blood  pressure.  (11)  respiratory  rote,  end 
(12)  respirctop/  quotient. 

The  following  parameters  will  be  calculated  from  the  above:  (1)  anaerobic  threshold,  and 

(2)  O2  pulse. 

The  approach  to  exercise  evaluation,  exercise  prescription  writing  and  physiologic  assessment 
during  exercise  will  be  the  same  as  utilized  for  Steady.  Unsteady  State  Exercise  Project 
described  elsewhere  in  this  director/. 


FINDINGS  TO  DATE: 

1.  Approximately  20  individuals  underwent  testing  and  had  satisfactory  data.  As  in  last  year's 
progress  report,  the  data  continue  to  fall  within  the  normal  range  described  m  fhe  James  protocol 
at  sea  fevel.  Conflicting  statements  exist  but  Astrand-'  states  that  individuals  performing  heavy 
exercise  using  large  muscle  groups  above  1200  meters  have  reduced  wori<  capacity.  Our  normal 
group  e:<ercising  at  1 500  meters  fo^  up  to  1 8  minufes  hove  not  exhibited  decreased  work  capacity 
compared  with  James'  children  in  Cincinnati. 

2.  Screening  pre-  and  post-operative  children  with  significant  heart  disease:  Forh/-five  patients  have 
been  tested  since  July  1979.  To  date,  sufficient  numbers  of  patients  with  transposition  of  the  great 
vessels  (TGV)  and  Tetralogy  of  Fallot  (TOF)  patients  have  not  been  tested  to  characterize  their 
performance  profiles.  However,  preliminary  indications  are  that 

a.  Patients  with  TGV  status  post-Mustard  procedure  have  subnormal  performance  levels, 
possibly  due  to  demonstrated  low  maximum  exercising  heort  rate.  The  Mustard  procedure 
interferes  with  the  normal  sinus  mechanism,  and  the  resultant  ectopic  pacemaker  has  a 
lower  maximum  heart  rate.  In  addition,  it  has  been  well  documented  by  radionuclide  and 
echocardiography  that  myocardial  performance  Is  reduced  in  these  patents'^. 

b.  The  small  number  of  patients  tested  with  TOF  have  relatively  normal  exercise 
characteristics. 

3.  Exercise  studies  in  valvular  aortic  stenosis:  It  has  been  the  observation  of  most  pediatric 
cardiologists  that  patients  with  valvular  aortic  stenosis  tend  to  be  athletically  inclined  and  appear 
to  be  capable  of  normal  or  above  normal  exercise  levels,  ironically,  they  also  are  a  group  with 
stringently  imposed  physical  restrictions  because  of  fear  of  sudden  death'^  1 'lis  concern  appears 
to  be  largely  unwarranted,  and  contemporary  philosophy  is  shifting  toward  a  more  liberalized 
exercise  philasophy 

Eighteen  patients  with  valvular  aortic  stenosis  have  been  studied.  Six  had  associated  significant 
cardiac  anomalies  and  were  not  considered  in  the  group  results.  The  remaining  1 2  had  moderate 
aortic  stenosis  (40-80  mmHg)  measured  at  cardiac  catheterization  or  estimated  by  noninvasive 
means.  None  of  these  potients  had  critical  aortic  stenosis  requiring  surgery  during  infancy. 
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Results  of  the  aortic  stenosis  group  are  noted  in  Table  X  of  annual  report. 

a.  Maximum  workload: 

12  patients  achieved  110  percent  of  predicted  maximum  voluntary  vv'orklcad. 

b.  Maximum  heart  rate: 

12  patients  achieved  102  percent  of  predicted  heart  rate  at  maximum  voluntary 
workload. 

c.  Heart  rate  1  minute  postexercise: 

12  patients  were  19  percent  above  predicted  postexercise  recovery  hearf  rate. 

d.  Maximum  systolic  blood  pressure: 

The  systolic  blood  pressure  as  measured  by  the  stethophone  and  the  Narco  system  sphy- 
gomonometer  at  maximum  voluntary  workload  was  102  percent  of  prediction. 

e.  VO2  max  L/min  and  cc/min/kg 

The  oxygen  consumption  at  maximum  exercise  was  116  percent  and  109  percent  of 
prediction  based  on  Uters/min.  and  cc/min/kg  respectively. 

f.  V02/D(c) 

The  ratio  of  oxygen  consumption  divided  by  pulse  at  maximum  exercise  corrected  for  age 
was  121  percent  of  prediction. 

g.  Anaerobic  threshold  %V02  max 

The  anaerobic  threshold  was  calculated  by  graphing  the  ventilatory  equivalents  (miinute 
ventilation  divided  by  V02and  V'C02)  and  noi'ing  the  upward  break  in  VF/VO2  without  on 
associated  break  in  VE/VCOs'^.  The  VO2  at  AT  exoressed  as  a  percent  of  V02.was 
calculable  in  9  patients  and  was  60  percent. 

The  performance  characteristics  of  these  patients  were  normal  to  above  normal  in  all  but 
one  category/.  The  Hf?/min  PE  was  19  percent  above  normal  and  is  difficult  to  expiain  in 
conjunction  with  normal  or  aoove  max  WL.  VO2  max.  max  HR,  The  V02/puiseof  20  percent 
above  normal  corrected  for  age  also  suggests  normal  or  better  exercising  cordtac  output 
and  level  of  cardiopulmonary  conditioning. 

These  results  suggest  that  children  with  moderate  (  40-80  mm  peak  systolic  aortic  gradient) 
hove  normal  or  above  exercise  capacities  and  in  the  absence  of  cn  abnormal  exercise 
electrocardiogram,  shouldn't  be  restricted  from  recreational  or  competitive  sports 
recjuinng  a  high  level  of  cardiopulmonarv*  conditioning  or  dynamic  leg  exercise. 

APPLiCABlinV'  It  is  anticipated  that  the  results  of  this  effcrf  will  materiel ly  effect  the  way  the  post-operative 
youth  with  congenital  diseose  ore  managed.  We  would  anticipate  a  more  aggressive  approach 
to  their  prescription  of  permissible  activity  and  a  more  positive  attitude  toward  their  ability  to  work 
resulting  in  increased  employment  and  establishment  of  cost-effective  basis  for  similar  programs 
elsewhere. 


15i    Physiologic  Comparison  of  Holding  on  Versus  Not  Holding  During 
Maximal  Treadmill  Exercise:  Observations  in  Normal  Men 


Prlncipol  Investigator: 

Slotus: 

Dates: 

Cost: 

Annual  Report  Reference: 


H.L  Brommell,  M.D. 

Continuing 

May  1979-May  1981 

Annuol  $13»366 
RT  Annual  $13,366 

»*15.  Page  202,  R-17 


Projected  Total  $28,000 
RT  %  of  Annual  Total  100% 


OBJECTIVES:  To  deterrr^ine  fhe  physloicgic  effect,  if  any.  of  holcing  on  to  the  treadmill  apparatus  during 
exercise  stress  evaluations. 
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METHODOLOGY:  Eleven  nomnal  subjects  were  recruited  from  the  student  and  staff  population  of  fhe 
University  of  Colorado  Health  Sciences  Center  iNo  subject  had  a  history  of  heart  diseose.  None  was 
a  smoker,  and  all  had  nonnnal  physical  examinations  and  resting  electrocardiograms.  Six  subjects 
performed  maximal  treadmill  exercise,  using  the  Bruce  protocol;  five  subjects  performed  the  Baike 
exercise  protocol  to  10  METS.  All  subjects  exercised  coth  holding  and  not  holding  on  to  the 
treadmill  cage  or  support  apporarus.  The  sequence  of  holding  or  not  holding  was  randomized. 
Both  the  holding  end  the  not-holding  studies  were  performed  on  the  some  day  in  order  to  assure 
uniform  operating  conditions  of  the  physiologic  monitoring  system. 

Heart  rate,  blood  pressure.  Ve.  VO2.  and  METS  were  measured  at  each  minute  of  each  stage  of 
exercise. 

FINDINGS  TO  DATE:  For  both  exercise  protocols  there  was  a  substantial  reduction  in  physiologic  para- 
meters with  holding  on  vs.  not  holding.  For  the  Baike  protocol  the  mean  reduction  at  10  iVlETS  was 
-15.1%  Ve.  -1 7.8%  METS.  and  -17.7  VO2.  The  percent  change  at  maximal  exerctst  on  the  no-holaing 
Bruce  treadmill  protocol  (comparable  workloods)  was  -16.5%  Ve.  -28.4%  VO2.  cnd-28.2%  METS. 
and  -13%  heart  rate.  The  reduction  in  effort  was  uniformly  greoter  at  higher  workloads  than  lower 
The  greatest  reduction  in  the  energy  cost  of  treadmill  exercise  with  holding  on  was  observed  in 
those  individuals  who  kept  the  long  axis  of  their  body  perpendicular  to  the  treaamill  belt  as  the 
slope  was  increosed-  One  individual,  a  highly  trained  mararhoner  kept  his  body  perpendicularto 
the  floor  as  the  treadmill  incline  was  increased  and  showed  no  reduction  in  the  energy  cost  of 
treadmill  exercise. 

APPLICABILITY'  We  have  demonstrated  that  most  individuals  will  substantially  reduce  the  energy  cost  of 
treodmill  walking  with  holding  on  to  the  support  apparatus  which  surrounds  the  treadmill  The 
energy  cost  of  treadmill  exercise  when  a  cerson  is  penxiittea  to  hold  on  to  the  support  apcaratus 
cannoT  be  accurately  evaluated  and.  therefore,  an  appropriare  activity  prescription  for  work, 
recreation  or  reconditioning  cannot  ^e  written.  It  is  suggested  that  exercise  stress  evaluations  for 
rehabilitation  activity  counseling  be  performeo  without  permitting  the  patient  to  hola  onto  the 
treadmill  suppcrr  apporctus. 


152   Effect  of  Propranolol  on  the  Conditioning  Response  in  Normal  Men 


OBJECTIVES:  To  determine  the  effect  if  any.  of  beta-odrenergic  blockade  on  the  response  to  aerobic 
conditioning  in  normal  men. 

METHODOLOGY-  A  total  of  1 7  mate  subjects.  3  controls  and  9  individuals  given  propranolol,  were  included 
in  the  study.  Subjecrs  were  drawn  from  the  UCHSC  copulation  between  the  ages  of  2 1  and  35.  haa 
no  hisTory  of  heart  disease,  and  nad  normal  physical  examinations,  etecrrcccrdiogrcms  end 
chest  x-rays. 

A  thorough  history  and  physical  examination  was  conducted.  Data  were  recorded  on  the 
computer  history,  physical  and  stress  evaluation  form  used  in  the  RT  Center. 

In  the  preconditioning  period,  subjects  underwent  two  baseline  exercise  stress  evaluations  using  o 
Guinton  motor  driven  treodmill.  Model  ia-49c.  Data  from  the  second  evaluation  was  used  for 
baseline  observarions.  Blood  levels  were  drawn  for  propranolol,  hemoglobin  and  hematocrit. 

Pulmonary  function  testing  included  routine  spirometry  and  flow  studies.  Echccordiography  to 
determine  left  ventricular  function  (LV  dimensions,  ejection,  fraction,  contractility,  indices)  was 
performed  at  rest,  during  and  immediately  following  maximal  isometric  exercise. 


Status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annual  Report  Reference: 


Paul  Overlie,  M.D. 
Conilnuing 

September  197a-June  1980 

Annual  $27218 
RT  Annual  $24^218 
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Exercise  evaluations  measured  heart  rate,  blood  pressure.  1 2-lead  electrocardiogram  (emphasiz- 
ing R-wave  amplitude,  repolarization  changes,  rhythm  and  conduction):  the  volume  of  expired 
air.  oxygen  consumption,  cartoon  dioxide  production;  the  respiratory  rate,  the  anaerobic 
threshold,  ventilatory  equivalents  for  oxygen  and  carbon  dioxide,  oxygen  pulse  and  the  oxygen 
saturation  by  eor  oximetry. 

In  addition,  isometric  handgrip  exercise  testing,  and  isometric  quadriceps  exercise  testing  was 
accomplished  at  each  evaluation.  Body  fat  estimates  from  skinfold  measurements  were 
obtained  before  and  after  conditioning. 


After  the  preliminary  tests,  propranolol  was  administered  to  9  individuals  randomly  selected  from 
the  17  subjects.  Dose  of  beta-blockade  was  determined  by  serum  levels  at  two  hours  post  oral 
administration  by  methods  previously  described.  A  blood  level  of  propranolol  of  100  ng/ml  or  more 
at  2  hours  following  on  oral  dose  was  accepted  as  a  level  providing  a  high  degree  of  beta- 
adrenergic  blockade. 

Eight  subjects  received  a  placebo  indistinguishable  in  appearance  from  the  test  preparation. 
Blood  samples  were  drawn  from  these  individuals  as  well.  The  study  followed  a  double-blind 
parallel  design. 


During  the  preconditioning  period,  with  the  subjects  on  effective  betc-blockade,  repeat  treadmill 
examination,  echocardiogram,  isometric  stress  evaluation,  catecholamine  response  to  static 
and  dynamic  exercise,  spiromefry  and  flow  studies  as  well  as  blood  levels  of  propranolol  were 
determined  in  both  groups. 

The  5  week  conditioning  period  involved  suoervised  exercise  on  devices  3  times  per  week  with 
telemetry  monitoring.  The  heart  rate  target  was  75-90%  of  the  maximum  heart  rate  attained  at  the 
second  evaluation  (on  drug,  before  conditioning).  Both  telemetry  monitored  and  outdoor 
exercise  sessions  twice  weekly  lasted  approximately  45  minutes  including  warm-up  end  cool- 
down. 

Each  exercise  stress  test  was  done  at  the  seme  time  after  the  propranolol  or  placebo  dose  (2-3 
hours)  to  relate  the  blood  levels  to  the  degree  of  beta-blockade  anWthe  possible  blunting  or 
change  in  the  conditioning  response. 

At  the  end  of  the  conditioning  period,  repeat  exercise  testing  and  repeat  of  all  the  parometers 
listed  above  was  accomplished.  The  code  was  broken  and  the  drug  was  discontinued  in  the 
propranolol-treated  group.  A  repeat  exercise  stress  test  was  done  72-96  hours  after  discontinuance 
of  propranolol  and  placebo. 

FINDINGS  TO  DATE:in  Diacebo  subjects,  training  Increased  exercise  duration  C16:!:1.3  to  21.2=1.5  min. 
p  <iO.C01 )  and  maximal  oxygen  uptake  (43.6^2.9  to  52.7=3.2  cc/kg/min.  p  <  0.C01 ).  Prcpranoloi 
subjects  had  modest  improvement  in  exercise  duration  (16. GnO. 6  to  1 7.3=0.9  min,  p<  3.05) and  no 
significant  change  in  maximal  oxygen  uptake  (41.4i:1.6  to  42.0=-1.3  cc/kg/min),  With  training, 
diastolic  pressure  at  maximal  exercise  decreosed  15  mmHg  (p<  0.01 )  in  placebo  subjects,  but 
was  unchanged  in  Propronoiol  subjects.  Training  did  not  alter  maximal  heart  rate  in  eithergroup. 
Thus,  since  high  doses  of  Propranolol  markedly  attenuated  aerobic  conditioning  in  heolthy  young 
men.  beta  adrenergic  stimulation  may  be  an  essential  factor  in  exercise  conditioning. 

APPLICABILITY:  We  have  shown  that  high  dose  beta  blockade  prevents  exercise  conditioning  in  normal 
men.  A  similar,  but  undocumented  response  likely  occurs  in  patients  with  occlusive  coronary 
orrery  aisease.  If  this  is  shown  to  be  the  case,  then  the  physiologic  benefits  of  conditioning  will  not 
be  realized —  nor  will  the  benefits  of  conditioning  on  vocational  tasks.  Additional  wori<  must  be 
done  to  evaluate  the  effect  of  low/ moderate  aose  bera  blockage  on  aerobic  conditioning. 
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i53  Sequential  Evaiuation  of  Sensitive  and  Predictive  Accuracy  of  Treadmill 
Testing  Following  Myocardial  Infarction 


OBJECTIVES:  To  test  the  following  hypotheses: 

1.  That  low  sensitivity  of  the  graded  exercise  test  following  myocardial  damage  is  common. 

2.  That  the  low  sensitivity  following  the  acute  myocardial  infarction  moy  explain  the  generally  low 
sensitivity  of  treodmill  tests  in  published  series. 

3.  That  a  change  from  a  normal  to  an  abnormal  repolarization  response  following  myocardial  in- 
forctlon  is  predictive  of  new  coronan/  events. 

METHGDOLGGV:  All  patients  with  a  histon/  of  acute  myocardial  infarction  who  have  had  at  least  one 
groded  exercise  test  in  which  the  heort  rate  equalled  or  exceeded  85%  of  age-corrected 
maximum  heart  rate,  or  who  reach  a  maximum  tolerated  level  of  exercise  will  be  included.  No 
patient  taking  a  digitalis  preparation,  with  electrocardiographic  evidence  of  left  ventricular 
hypertrophy,  or  non-specific  repolarization  changes  at  rest  will  be  included  in  the  study.  Patients 
on  propranolol  will  not  be  excluded  on  heart  rate  cnteria.  Since  many  patients  have  been 
followed  for  several  yeors,  all  exercise  tests  performed  on  each  patient  will  be  evaluated.  Each 
eiectrocaraiogram  and  graded  exercise  test  tracing  will  be  read  by  two  staff  cardiologists 
without^nowledge  of  the  patient's  name  or  subsequent  nistory.  A  system  for  coding  each  patient 
visit  to  the  exercise  lab  nas  been  devised. 

Patients  enrolled  in  the  cardiac  rehabilitation  program  at  the  University  of  Colorado  Medical 
Center  have  their  first  treadmill  experience  approximately  2  weeks  after  leaving  the  hospital.  This 
IS  repeated  at  approximately  8  and  12  weeks  following  infarct,  the  latter  time  being  the  first 
maximum  tolerated  test.  Exercise  tests  are  Then  performed  at  6  months  following  infarction  and 
every  6  months  thereafter  The  data  regarding  sensitivity  and  predictive  accuracy  for  true  positives 
can  therefore  be  calculated  sequentially  in  this  group  of  patients. 

RNDINGS  TO  DATE:  As  indicated  in  lost  year's  Progress  Report,  this  time-consuming  study  was  judged  to 
have  a  lower  priority  than  the  projects  proposed.  This  was  reflected  in  the  factthat  no  progress  was 
made  in  1979— energies  were  diverted  to  research  of  higheryield  and  greater  potential  impact 
We  anticipate  that  higheryield  research  will  continue  to  receive  a  higher  priority  and.  therefore, 
will  discontinue  attempts  to  find  time  to  connpiete  this  project. 

APPLICABILITY:  Not  applicable  -  project  discontinued. 
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CORE  AREAS 

Rehabtmotion  of  Families  crt  Risk  for  Mental  Retardation 

Comprehensive  family  rehabilitation  which  has  as  its  main  objective  the 
developmental  aspects  of  retardation  with  the  essential  objective  of  normalizing 
fomily  units  in  a  variety  of  community  settings  that  hove  been,  to  date, 
unapproachable  utilizing  traditional  rehabilitation  practices.  This  approach 
continues  to  attempt  to  demonstrate  new  rehabilitatfon  techniques  which  will  provide 
a  systematic  intervention  point  in  ongoing  community  services  delivery  systems. 

Rehabilitation  of  the  Adolescent  and  Young  Aduit  Retarded 
with  Severe  Behavior  Deficits 

The  rehabilitation  process  of  adolescent  and  young  aault  retarded  and  severely 
disabled  persons  with  behavioral  deficits  which  can  serve  as  impediments  to 
their  effective  vccotjonal  and/or  social  adjustment  processes.  This  approach  deals  with 
the  identification  of  and  programming  for  severely  disabled  clients  referred  for 
evaluation  purposes  from  active  rehabilitation  facilities  programs. 

Development  of  Community  Alternatives  for  Severely  Disabled 
Mentally  Retarded  Clients 

The  investigation  of  community  alternatives  with  severely  disabled  retarded 
cHents.  In  the  absence  of  adequate  community  services  for  thousands 
of  mentally  retarded  clients  who  have  been  relocated  in  a  variety  of  community 

settings,  these  research  techniques  attempt  to  isolate  the  needs  of 
these  types  of  clients  for  haoiiitation  and  rehabilitation  services.  The  rehabiiitction 

program,  with  its  current  emphasis  on  the  use  of  community  resources  in 
meeting  the  needs  of  each  rehabilitation  client  has  the  mandated  responsibility 
of  providing  ieaoershrp  in  developing,  implementing  and  integrating  the  diverse 
community  services  which  are  necessary  to  maximize  the  benefits  of 
deinstitutionalization,  both  to  the  client  and  to  society. 
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Rick  Heber  Ph.D.,  Director 
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COMPLETED  ACCESSION  NO. 

Establishment  of  the  High-Risk  Population  Laboratory 

(Heber.  R.F..  Ph.D.;  Garber.  H.L.  Ph.D.)  154 

Independence  Training  Program  for  Group  Home  Residents 

(Ranigan.  P.J.,  Ph.D.)  155 

CONTINUING 

Project  Deinstitutionalization:  Using  Extended  Evaluation  to  Enable 

Institutionalized  Severely  Developmentally  Disabled  Persons  to 
Demonstrate  Their  Vocational  Rehabilitation  Potential 

(Koran.  O.,  Ph.D.)  •  156 

Survey  cf  Needs  of  Developmentally  Disabled  Adults  Living  in  A 
Variety  of  Community  Settings  in  the  State  of  Wisconsin 

(Ranigan.  PJ..  Ph.D.)  157 


NEW 

Ramily  Rehcbilitation  Therapy  with  Significantly  Disabled  Parents 

(Heber,  R..  Ph.D.;  Gorber.  H.L.  Ph.D.)   158 
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154   Establishment  of  the  High-Risk  Population  Laboratory 
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Cost: 
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OBJECTIVES:  Establishment  of  a  High-Rlsk  Population  Category  (Milwaukee  Project)  is  a  longitudinal 
study  of  the  prevalence  of  mental  retardation  in  a  depressed  urban  area  and  fhe  effects  of  a 
comprehensive  rehabilitation  program  in  preventing  mental  retardation. 


METHODO'OGY: 

1.  The  high-risk  population  loborotory  was  established  with  the  aid  of  a  dcor-to-Hdoor  survey  con- 
ducted in  an  areo  of  metropolitan  Milwaukee  which  had  been  previously  identified  as  having  an 
extremely  high  prevolence  of  retardation. 

2.  Ali  members  of  the  survey  family,  both  children  and  adults,  received  on  individual  intellectual 
appraisal  in  addition  to  receiving  several  experimental  leorning  and  language  tests.  In  odditlon. 
extensive  data  was  obtained  on  family,  social,  education,  and  occupational  history  and  status. 

3.  Rom  this  population  pool  samples  are  selected  wit.h  the  characteristics  required  by  the  individual 
studies  being  undertaken  by  the  "high  risk"  population  foboratco/. 

4.  The  population  laboraton/  survey,  over  a  period  of  a  year,  contacted  all  women  residents  in  the 
area  at  the  time  of  child  birth.  All  family  mem.bersweresubsequently  individually  evaluated  when 
the  mother  was  suspected  of  retardation  on  the  basis  of  post  delivery  intellectual  screening.  This 
has  made  accessible  a  substantial  number  of  mentally  retarded  young  adultsand  their  offspring. 


RNDINGS  TO  DATE:  The  data  derived  from  the  project  during  the  current  grant  period  further  extends 
previously  reported  data  which  indicated  that  the  high  prevalence  of  mental  retardation  found 
among  disadvantaged  population  groups  is  accounted  for.  largely,  by  relatively  small  pro- 
portions of  the  population  involved.  (This  research  approach  was  Initially  established  as  a  unique 
focus  of  the  research  program  of  the  Center  when  little  knowledge  was  available  about  the 
relationship  of  poverty  to  mental  retardation.)  Based  upon  this  accumulated  data,  results  show 
that  the  use  of  comprehensive  rehabilitation  of  high  risk  families,  families  with  a  high  prevalence 
of  m*entai  retardation,  must  be  deemed  a  successful  approoch  to  the  prevention  of  mental 
retardation. 

Families  have  been  followed  for  over  ten  years.  The  children  of  the  treated  group  show  no  re- 
tardation and  in  fact  no  child  at  ten  has  an  IQ  below  85,  compared  to  the  control  where  60 
percent  are  below  85.  In  addition,  twice  as  many  untreated  children  are  in  special  classes  and/or 
receive  special  services  than  the  treated  group.  A  final  report  of  this  study  is  now  prepored. 


APPLICABIUTY:  Comprehensive  family  rehabilitation  when  used  as  an  early  intervention  technique  can 
effectively  prevent  mental  retardation  in  high-risk  children  and  can  effect  positive  improvement 
in  life  skills  of  other  members  of  the  family. 

In  addition,  the  results  of  +his  study  seriously  question  present  policy  with  respect  to  the  allocation 
of  social  ser^/ices  to  population  groups.  Where  epidemiological  and  process  variables  are  ignored 
and  only  demographic  variation  behA/een  groups  is  the  basis  for  determining  resource  allocation 
t\)e  delivery  of  health  and  socic3l  services  are  doomed  to  be  Ineffective  end  inefficient 
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155  Independence  Training  Program  for  Group  Home  Residents 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Patrick  J.  Flanigan,  Ph.D. 
Completed 

October  i977-March  1979 

Annual  $33»676 
RT  Annual  $24^96 

#15,  Page  29,  R-43 


Projected  Total  $33,676 
RT  %  of  Annual  Total  73% 


OBJECTIVES: 

1.  To  develop  a  hierarchy  of  self  help,  domestic  and  communitY-Hving  skills  required  to  maximize 
independent  functioning  of  mentally  retarded  persons  living  within  the  community. 

2  Preporation  and  evaluation  of  an  administration  manual  detailing  an  fnstructioncl  program 
'  based  on  sequential  training  techniques  to  be  used  by  Daily  UvV- -  Coordinators  working  in 
group  homes  with  mentally  retarded  persons. 


METHODOLOGY: 

1  Developm.ent  of  a  skill  hi  ararchy  through  interviews  and  information  collected  from  standardized 
adoptive  behavior  measures  com.plefed  by  150  group  home  Doily  Uving  Coordinators. 

2.  Presentation  of  on  individualized  skill  hierarchy  ossessmenr  technology  and  instnjctionol  program 
methodology  for  DLCs  for  evaluation. 

3.  Revision  of  the  program  followed  by  assessment  of  the  revised  producrsvalidity  to  be  established 
through  in-home  training  and  follow-up. 


FINDINGS  TO  DATE: 

1.  The  skill  hierarchy  and  instructional  program  were  completed  following  group  insefvice 
training. 

2.  Validation  of  the  revised  program  was  conducted. 

3  All  of  the  other  processes  hove  led  to  the  development  of  a  training  manual  entitled  Indepen- 
'  dence  Training  Program  for  Group  Home  Residents  (Outline  of  Rnol  Training  Manual  for  Group 
Home  Trainers)  which  includes  on  Introduction  and  Rationale  for  Training  Residents  in  their  Home 
Environment;  Profile  of  Skills  -  Skills  Checklist  of  Clients'  Seven  (7)  Main  Areas  of  Independent  Life 
Activity;  Development  of  Training  Goals  and  Objectives  (What  to  Train);  Program  intervention 
Strategies  (H5w  to  Train);  Prototypic  Training  Programs;  Self  Evoiuation  for  Group  Home  Training 
Staff-  Advocacy  Call  (How  to  Assist  Clients  in  Promoting  Self-Advocacy  Efforts);  and  appendices 
on  (1)  Characteristics  of  Developmentally  Disabled  Clients,  and  (2)  Outline  of  Service  Delivery 
System  for  Developmentally  Disabled  Clients. 


APPUCABIUTY:  Community  adjustment  of  mentally  retarded  persons  requires  strong  community  living 
skills  training.  This  program  will  allow  the  Daily  Living  Coordinator  to  use  evaluative  Information  to 
assess  skill  deficits  and  implement  a  training  methodology  to  raise  these  skills  to  acceptable  levels. 


156  Projeci  Deinstitutionalization:  Using  Extended  Evaluation  to  Enable 
Institutionalized  Severely  Developmental ly  Disabled  Persons  to  Demon- 
strate Their  Vocational  Rehabilitation  Potential 


Sfatijs: 
Dotes: 
Cost: 


Principol  Investigator: 


Annual  Report  Reference: 


Orv  Karon,  Ph.D. 
Continuing 

October  1978-March  i982 

Annuoi  $154^214 
RT  Annuoi  $111,307 

^15,  Page  42,  R-46 


Projected  Total  $154,214 
RT  %  Of  Annual  Total  73% 


OBJECTIVES: 

1.  To  determine  if  institutionalized  severely/profoundly  retarded  adults  can  adjust  to  the  require- 
ments of  a  community  based  sheltered  workshop  for  a  full  work  day,  five-day  per  v/eek  schedule. 

2.  To  determine  if  participation  in  a  community  based  sheltered  workshop  has  any  impact  on  the 
client's  behavior  at  the  institution. 

3.  To  determine  if  participation  in  a  community  based  sheltered  workshop  will  hove  any  impact  on 
the  clienfs  work.  sociaL  self-help,  communication,  and  leisure-time  behavior  that  is  different  from 
what  would  have  been  without  this  involvement. 

4.  To  determine  if  participation  in  the  project  has  any  influence  on  the  state  agency  counselor's 
judgment  about  a  clienfs  feasibility  for  Vocational  Rehabilitation  services. 

5.  To  determine  if  the  attitudes  toward  institutionalized  severely/profoundly  mentally  retarded 
persons  held  by  Vocational  Rehabilitation  personnel  of  the  communitv  based  rehabilitation 
center  in  which  this  project  occurs,  are  affected  by  the  participation  of  such  clients. 

METHODOLOGY:  The  research  methodology  utilized  in  this  project  consists  of  a  longitudinal  experimenral 
group<:ontro!*group  repeated  measures  design.  The  five  program  objectives  menticned  in  the 
last  section  provide  the  parameters  within  which  clinical-reseorch  activities  will  be  undertaken. 
The  primary  data  base  consists  of  the  Balthazar  Scales  of  Adaptive  Behavior,  the  Fairview  Self-Help 
and  Problem  Scales,  and  direct  behavioral  assessment. 

One  of  the  conditions  for  cjient  selection  was  that  none  of  them  had  ever  participated  in  regular 
and/or  continuing  community  activities.  At  the  time  of  their  selection,  the  clienl's  were  all  living  in 
a  large  mid-western  institution  for  the  developmentally  disabled  and  receiving  all  of  theirservices 
on  institutional  grounds.  An  additional  condition  was  that  oil  potential  clients  had  to  be  partici- 
pating in  work  activities  programs  at  the  institution.  In  all  cases  this  amounted  to  approximately 
one  hour  per  day  or  less.  The  only  precluding  condition  for  which  a  client  would  not  be  accepted 
would  be  if  there  were  complicating  medical  factors  present  requiring  close  and  continuing 
supervision. 

From  a  list  of  adult  residents  who  met  the  above  conditions  five  persons  were  selected  to  partici- 
pate as  project  clients.  A  comparison  group  was  also  selected  from  the  same  list  on  the  basis  of 
a  close  match  to  project  clients.  Vlatching  variables  used  were  chronoicgicai  age,  sex,  intelli- 
gence quotient,  years  in  institution,  additional  handicapping  conditions,  sccici  age.  and 
behavioral  quotient  as  measured  by  institutional  psychologists. 

FNDINGS  TO  DATE:  As  a  general  statement,  it  can  be  stated  that  the  five  clients  were  able  to  adjust  ""o  the 
requirements  of  the  com.munity  based  sheltered  workshop  for  a  full  day.  five-day  per  week 
schedule.  Initially  eacn  of  them  did  experience  seme  adjustment  difficulties  ranging  from  temper 
rantrums.  inappropriate  noises,  voiding  in  the  wrong  places,  distractabilitv.  and  other  behavioral 
dtscrepencies  between  morning  and  attemoon  shifts.  These  difficulties  were  ct  their  worst  fcr  a 
period  averaging  approximately  six  to  eight  weeks  per  client  after  which  noticeobfe 
improvements  began  occurring.  The  most  impon-cnt  factor  related  to  the  improvement  was 
leoming  the  value  of  mcney  relative  to  how  it  was  eorned  and  what  it  could  do.  e.g..  the  food, 
drinks,  and  special  privileges  that  were  maoe  available  for  the  money  It  was  evident  that  once 
the  relationship  between  the  money  and  its  value  was  established  behovioral  improvement 
began  occurring. 
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Of  parricular  interest  were  the  valuable  roles  played  by  many  of  the  other  workshop  clients  who 
served  as  teachers  and  helpers  for  the  project  clients.  Forms  of  hetp  varied  from  personal  escort 
services  for  Nvo  of  the  clients  who  were  blind;  to  volunteer  enrollment  by  one  person  in  a  signing 
cicss  so  she  could  learn  to  ccmmunicate  with  one  of  the  project  clients  who  was  deaf:  to  verbal 
coaching  for  good  work  behavior;  and  to  verbal  reprimand  for  unacceptable  behavior  Another 
interesting  finding  was  the  problem  behaviors  among  several  of  the  clients  at  the  workshop 
decreased  with  the  appearance  of  the  ^*new"  clients. 

Participotion  in  the  community  workshop  had  no  apparent  impact  on  the  client's  oehavior  at 
the  institution  which  appeared  to  remain  the  same  throughout  the  duration  of  the  first  project 
year.  Thus,  in  spite  of  recogntiied  clinical  improvement  in  four  out  of  five  clients  during  the  work 
day,  no  improvements  were  detected  at  the  institution.  During  unstructured  times,  with  the 
exception  of  eating,  all  behaviors  measured  suggested  that  the  project  group  was  indistinguish- 
able from  the  comparison  group  whiie  at  the  institution. 

At  the  time  of  this  writing,  no  client  in  the  project  achieved  a  level  of  productivity  compatible  with 
acceptance  by  Vocational  Rehabilitation.  The  production  rates  of  the  project  clients,  based  on 
a  full  work  day,  varied  from  approximately  eight  percent  of  competitive  norms  to  an  average  of 
approximately  thirty  percent  for  the  remaining  clients.  One  client  achieved  fifty  percent  of  com- 
petitive norms  on  several  occasions  but  has  not  been  able  to  sustain  this  level  for  more  than  a  few 
days  at  a  time.  One  of  the  optimistic  notes,  relative  to  clientfeasibility  for  vocational  rehabilitation 
services,  is  that  although  none  of  the  clients  has  yet  achieved  the  feasibility  objective,  four  out  of 
five  clients  have  shown  continuing  progress  and  improvement  in  theirproductlon,  quality  of  work, 
and  timte  on-task. 

When  shifts  in  attitudes  of  the  staff  occurred  they  were  always  in  the  direction  of  moving  from  a 
positive  attitude  to  a  less  positive  attitude.  Shifts  in  attitude  from  an  original  negative  or  less 
positive  attitude  to  one  that  was  more  positive  never  occurred.  Why  mese  attitude  shifts  occurred 
is  difficult  to  explain,  however,  one  interpretation  that  may  hove  some  merit  is  that  the  differences 
could  be  due  to  the  contrast  between  the  staffs  unquestioned  philosophical  acceptance  of 
certain  popular  concepts  such  as  ^^deinstitutionalization,"  ^^normalization,"  "mainstreaming," 
etc.,  and  their  actual  exposure  to  the  realities  involved  in  the  implementation  of  these  concepts. 
The  next  phase  of  the  project,  which  is  about  to  begin,  will  be  the  movement  of  the  Clients  into  a 
communiTv  based  group  home.  Once  this  phase  begins  it  will  be  possible  to  ascertain  the 
additional  benefits,  if  any,  of  not  only  working  in  the  community,  but  living  there  as  well. 


APPLlCABILir/:  There  are  many  ways  in  which  this  research  is  viewed  as  being  applicable  to  rehabilitation. 
On  one  level,  vocational  rehabilitation  services  for  the  mentally  retarded  have  generally  not  been 
directed  ar  those  persons  either  residing  or  recently  discharged  from  state  institutions.  Presently  used 
vocational  rehabilitation  practices  and  procedures  that  rely  heavily  on  verbal  therapies  in  a 
traditional  medical  model  orientation  are  simply  notthat  effective  for  dealing  with  the  range  and 
severity  of  the  problems  presented  by  this  severely  handicapped  group  of  individuals.  Vet,  with  the 
passage  of  the  Rehabilitation  Act  of  1973  and  the  passage  of  the  Rehabilitation  Amendments  of 
1978,  Congress  has  made  it  clear  that  vocational  rehabilitation  services  wlil  be  prioritized  to 
include  the  more  severely  handicapped,  in  addition,  now  that  independent  living  has  been 
added  to  the  new  provisions,  it  is  both  timely  and  appropriate  that  relevant  data  and  potentially 
viable  service  models  be  examined  closely. 

Through  this  project  a  provision  of  the  vocational  rehabilitation  process  that  is  rarely  used,  namely, 
extended  evaluation,  is  being  examined  for  its  utility  in  serving  and  identifying  potential  reha- 
bilitation candidates  from  an  institutionalized  population  of  severely/profoundly  retarded 
persons.  The  innovative  nature  of  this  project  is  to  develop  a  methodology  of  extended  evaluation 
in  which  deinstitutionalization  becomes  a  transitional  planned  process  rather  than  one  that  is 
abruot  and  often  capricious.  Pernaps  through  community  based  sheltered  workshops  and  work 
activity  programs  where  clients  are  sponsored  by  their  state  vocational  rehabilitation  agencies 
it  may  by  possible  to  facilitate  an  institutionalized  individual's  adjustment  to  community  life. 
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At  present,  the  priman/  focus  in  most  deinstitufionalization  efforts  is  first  on  rhe  iiving  arrangements 
fotlowed  by  a  secondc.y  focus  on  a  day  program.  In  this  project  the  central  focus  has  been  on  the 
work  activity  component  followed  by  the  identificotion  of  living  arrangements  once  an  aojust- 
ment  to  the  work  program  has  occurred.  Many  persons  now  living  in  institutiono!  settings  simply 
lack  the  basic  pre-requisite  skills  essential  for  working  and  living  m  the  communib/.  Tnrougn  the 
provision  of  an  extended  evaluation,  within  whicn  efforts  are  maoe  ro  develop  these  bosic  pre- 
requisite  skills,  the  state  vocational  rehooilitation  agency  moy  be  able  to  play  an  extremely 
important  role  with  this  heretofore  unserved  population  while  simultaneously  contributing  to 
national  deinstitutionolization  efforts. 

It  hos  been  estimated  that  it  costs  between  S75  and  S85  per  doy  for  a  mentally  retarded  person 
to  live  in  a  state  institution.  Although  exact  costs  are  presently  unavailable  it  woulo  not  be  un- 
realistic ro  expect 'I'his  amount  to  be  reduced  by  as  much  as  holf  if  the  person  lived  and  worked  in 
the  community.  In  terms  of  cost  analysis  benefits  olone  there  is  more  than  ample  jusrificcrion 
in  tax  doilor  savings  to  warrant  vocational  renabilitation's  involvement  with  this  severely  handi- 
capped institutionalized  population. 


157  Survey  of  Needs  of  Deveiopmentally  Disabled  Adults  Living  in  A  Variety 
of  Community  Settings  in  the  State  of  Wisconsin 

Principal  Invesiigaior:  Patrick  J.  Flanigan,  Ph.D. 

Status:  Continuing 

Dates:  September  1978-March  i98i 

Cost:  Annual  $57,903  Projected  Total  $57,903 

RT  Annual  $40,630  RT  %  of  Annual  Total  70% 

Annual  Report  Reference:  ^15,  Page  72,  R-48 


OBJECTIVES:  '*Sur/ey  of  Needs  of  Non-Institutionalized  Deveiopmentally  Disabled  Adults"  Is  a  continuing 
researct^  projector  RT-11  wt^ich  t^os  as  itsprincipol  objective  initiating  a  Needs  Assessmenr  Survey 
of  a  sample  of  approximately  400  severely  deveiopmentally  disabled  adults  living  in  a  varietv  of 
community  settings  in  various  locations  across  tt^e  state  of  Wisconsin.  The  project.  wh\ict^  is  in  its 
3fd  year,  has  as  its  major  outcome  the  compilation  of  these  survey  data  to  provide  information 
on  the  needs  of  the  severely  deveiopmentally  aisaoieo  adult  in  community  settings  one  the 
degree  to  whicn  our  present  legal  ana  acministrative  provisions  m.eet  rhese  needs. 


iVlETHODOLOGV-  Samples  of  severely  oevejopmenrally  disacied  adujts  ranging  m  chronoicgjcci  age 
from  13  to  50  were  dra^>vn  so  as  to  be  reasonaoiy  representative  in  terms  of  proper  size,  economic 
well-being,  uroan-rurai  settings  and  other  economic  variables  in  the  state  of  Wisconsin.  Specially 
trainea  interviewers  conducted  individual  sessions  with  each  client  in  the  scmpie.  In  preparation 
for  administration  of  the  Needs  Assessment  Survey  interviewers  were  trained  in  all  aspects  of  the 
investigation,  as  well  as  the  techniques  of  interviewing.  In  addition  to  interviewing  r^e  subjects  in 
the  study,  professional  individuals  serving  in  programs  and  services  in  the  communib/  level,  es- 
pecially near  the  residential  focilities  nousing  rhe  clients,  olso  provided  data  regording  the 
vocational  adjustment  of  the  clients  in  the  community.  The  basic  set  of  aajustment  indices 
developed  in  the  survey  were  designed  to  infer  the  unmet  needs  of  the  clients  end  included 
employment  end  financial  security,  social  adaptation,  community  mobility  and  leisure  time.  The 
accessible  segment  cf  the  severely  deveiopmentally  disabled  population  proved  to  oe  those 
severely  aeveiopmentally  disabled  adults  who  were  (1)  recently  deinstitutionolized.  (2)  iiving 
in  group  homes,  sneitered  ooartments.  and  intermediate  care  facilities,  end  (3)  those  clients  m 
contact  With  a  state  agency  such  as  the  Department  cf  Vocational  Rehabilitation. 
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RNDINGS  TO  DATE:  To  date  the  following  phases  of  the  project  have  been  completed:  Phase  I  -  Re  view 
of  the  Literature  (detailing  the  characteristics  and  service  needs  of  the  moderately  to  severely 
handicapped  population).  Phase  11  -  Instrumentation  (requiring  the  construction  of  a  three-part 
survey— Part  L  "Client."  Part  H.  "Client  Service  Characteristics."  Part  III.  "Personnel  Characteristics"), 
Phase  ill  -  Needs  Assessment  Survey  (including  interviewing  400  clients,  detailing  the  clients'  past 
and  present  services  received,  interviewing  200  group  home  parents).  The  final  results  of  this 
Needs  Assessment  Survey  will  be  analyzed  with  multiple  correction  end  multiple  regression 
methods.  The  correlation  analyses  will  indicate  the  degree  of  association  between  client  needs 
ana  characteristics  and  types  of  services  presently  being  offered. 

During  the  final  phases  of  the  project  the  results  of  the  Needs  Assessment  Survey  will  be  analyzed  in 
comparison  to  several  sets  of  legal,  aaministrative  and  attitudinal  variables.  The  final  analysis  will 
attempt  to  define  those  areas  in  which  severely  developmentaily  disabled  adults  have  necessary 
but  unmet  needs  as  well  as  attempting  to  identify,  in  concert  with  the  appropriote  state  agencies, 
where  conditions  could  be  modified  in  order  to  better  meet  the  needs  of  the  severely 
developmentaily  disabled  adults. 


APPLICABILITY:  Not  applicable. 


158  Family  Rehabilitation  Therapy  with  Significantly  Disabled  Parents 


Principal  Investigators: 

Status: 
Dates: 
Cost: 

Annuol  Report  Reference: 


Rick  Heber,  Ph.D. 
Howard     Gorber.  Ph.D. 

New 

June  1979-March  19S2 

Annual  $77^6 
RT  Annual  $49,200 

^15,  Pago  64.  R-47 


Projected  Total  $77,456 
RT  %  of  Annual  Total  64% 


OBJECTIVES:  This  project  wos  designed  to  provide  comprehensive  rehabilitation  services  to  parents  and 
children  from  significantly  disobled  families.  While  concentrating  on  families  in  which  the  parents 
or  principol  caretakers  are  severely  disabled  and/or  mentally  retarded,  the  intervention 
treatment  was  directed  toward  improving  the  ability  of  seriously  disadvantaged  and  crisis 
impaired  families  to  mediate  life's  daMy  experiences.  This  form  of  family  rehabilitation  revolves 
around  a  comprehensive  rehabilitation  program  including  vocational  and  job  counseling, 
porent  training  and  child  care  advice,  remedial  academic  education,  and  advocacy  and 
community  liaison  services.  The  advocacy  for  and  referral  to  this  constellation  of  services  is  port  of 
a  design  to  help  parents  to  deal  with  employment  difficulties,  to  train  parents  to  work  more 
effectively  with  their  children,  and  to  encourage  parents  to  interact  more  effectively  with  their 
personal  social  world  in  and  out  of  the  home.  By  providing  therapeutic  family  rehabilitation,  we 
hoped  to  (1 )  significantly  reduce  the  tendency  for  such  families  to  incur  disruptive  home  crisis, 
and  (2)  to  devlop  new  models  of  family  therapy  through  which  parenting  skills  will  be  upgraded, 
and,  as  a  by-product  of  which,  parents  will  be  supported  in  their  efforts  to  promote  the  skill 
proficiencies  in  their  children  required  for  adequate  educational  growth  and  social  adjustment. 

Our  model  for  family  rehabilitation  therapy,  however,  does  not  require  the  creotion  of  new  forms  of 
service  delivery.  Our  program  is  premised  on  the  conclusion  of  The  Rand  Corporation  (Kakallk, 
Brewer,  Dougharty,  Reischauer,  Genesky  &  Walien,  1974)  that  although  most  urban  centers  have 
appropriote  community  agencies  physically  present,  these  services  are  under  utilized.  We  are 
developing  a  rehabilitation  model  which  will  work  through  the  public  schoolstocontactfamilies. 
evaluate  family  needs  and  then  coordinate  the  delivery  of  services  by  existing  social  agencies.  On 
the  one  hand,  such  a  program  will  necessitate  changes  in  the  school's  traditionol  role.  But.  on  the 
other  hand,  this  approach,  which  promotes  family  outreach  by  public  school  teachers  offers  the 
possibility  of  increosing  tne  school's  effectiveness.  We  see  family  outreach  asa  positive  approach 
toword  addressing  and  even  solving,  in  port  at  least,  the  difficulty  of  educating  a  child  when 
learning  problems  ore  viewed  solely  within  the  confines  of  the  classroom. 
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.VIETHODOLOGY-  The  success  of  our  rehabiiifation  program  requires  that  we  fake  a  comprenensive 
approach  when  viewing  families  and  the  family  process,  in  pcrricuiar.  we  seek  to  design  inai- 
vidualized  treatment  programs  which  are  basea  on  each  family's  inaividual  charccrenslics. 
strengths  as  well  as  needs.  Accordingly,  our  methodological  protocol  firsr  identified  statistical 
parameters  for  both  independent  (family  unit,  parents,  cniidren.  and  community)  and 
dependent  (screening,  assessment,  treatment  and  follow-up  services)  variables.  In  general,  we 
propose  to  inrerrelare  the  intervention  across  dependent  measures  in  that  we  will  screen  and 
assess  with  respect  to  treotment  goals  and  then  follow-up  maintenance  and  generalization  of 
tteotment  skills.  Intervention  will  be  provided  for  the  family  unit,  for  individual  parents  and  children 
and  for  the  community.  Efficacy  will  be  evaluated  within  a  cross-sequented  cohcrr  design 
(Schaie.  1972)  which  combines  single  subject  treatment  manipulations  with  a  multivariate  group 
evaluation  of  performance  change. 

A  Treatment  Concerns: 

1 .  Therapy  will  be  based  on  an  interactional  systems  model,  in  which  a  team  of  therapists  will 
look  beyond  individual  disabled  parents  and/or  children  to  observe,  and  ultimately 
Intervene  with  the  disturbed  or  sub-optimally  functioning  interpersonal  social  systems  of 
family  members  both  in  and  out  of  the  home. 

2.  Treatments  will  include  various  combinations  of  (a)  didactic  parent  and/or  child  training, 
(b)  role-playing  and  modeling  phases,  and  (c)  on-the-spot  encouragement  and  critical 
feedback. 

3.  A  series  of  programmatic  treatment  phases  will  be  instituted  50  that  ctient  parents  and 
children,  according  to  their  special,  individual  needs,  will  be  guided  day-by-day  into  m.ore 
adaptive  social  relationships. 

3.  Treatment  Components: 

1.  Community  services: 

a.  Coordination  of  existing  sepyices, 

b.  New  referrals. 

c.  Revised  rehabilitation  counselor  protocols. 

2.  Family  process 

a.  Individual  counseling. 

b.  Group  family  therapy. 

c.  Counseling  referrals  to  eliminate  specific  sources  of  home  disruption  (e.g., 
marriage  counseling,  alcohol  abuse  treatment). 

3.  Parents 

a.  Treatmient  options  to  upgrade  parenting  skills 
i.  inductive-obstract  approach  (pilot), 
fl.  Parent  effectiveness  training, 
iti.  Behavior  modification, 
b-  Referrals  to  provide  instruction  in  funcrioncl  academic  skills  (e.g..  reading  and 

mathematics), 
c.  Vocational  rehabilitation  counseling. 

d.  Children 

a.  Individual  instruction  in  functional  academic  skills. 

b  Liaison  and  advocacy  between  individual  chitaren  and  fhe  public  scricoi  svsrem. 

c.  Mediation/intervention  (Feuerstein,  Rand.  Hoffman.  Hoffman  &  Miller.  1979)  aimed 
at  disrupting  inappropriate  approaches  1*0  problem-solving  and  learning  (this  will 
take  on  more  preventative  aspects  with  younger  children), 

d.  Language  training. 

e.  Promotion  of  community  recreational/leisure  rime  options, 
f.  Vocational  education 

=!NDING3  DATE.  Tne  pilor  chase  of  this  project  was  conaucred  'n  c  icw-incom.e  ojrai  areo  of  Wisconsin 
A/ith  sixt^/  significanliv  oisoDled  families,  ^e  three  mom  pnases  of  me  study  were  induced  in  rnis 
pilot  work:  screening,  assessment,  and  ^raining. 
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Screening.  A  screening  procedure  initiated  by  referrals  from  social  and  educational  agencies 
was  designed  and  employed  to  select  these  significantly  disabled  families  from  the  general 
population  residing  in  these  areas.  Families  selected  were  those  with  parents  of  low  tnteilectuol 
and  academic  skills  who  also  evidenced  problems  conducting  on  indepenoent  family  life  (e  g.. 
one  or  more  parents  unemployed,  one  or  more  children  in  special  education  classes,  and 
evidence  of  one  or  more  sccici  problems— alcoholism,  child  neglect-abuse).  This  initial  screening 
revealed  that  these  families  indeed  presented  a  wide  array  of  vocational,  ococemic  and  social 
needs,  presently  not  being  served  by  the  community. 

For  example,  the  mothers'  and  fathers'  occupational  skills  in  these  families  were  minimal.  The 
majority-  cf  the  parents  were  either  unemployed  or  held  unskilled  laborer  type  jobs.  Many  of  the 
mothers  hod  been  employed  at  one  time  as  aishwoshers,  waitresses,  cleaning  women,  factory 
piece  workers,  or  doing  port-time  door-ro-door  selling.  The  fathers,  if  employed,  wcrkea  as 
unskilled  laborers  in  construction,  cheese  making,  cteoning.  and  forming  occupations.  A  number 
of  the  mothers  and  fathers  were  laid  off  or  fired  previous  to  and  during  the  duration  of  the  project. 

Assessment.  The  second  phase  of  the  pilot  project  was  aimed  ct  specifically  identifying  the 
treotment  needs  of  these  families.  An  assessment  procedure  was  designed  and  implemented 
focusing  on  the  family  processes  that  appear  to  be  influencing  and/or  contributing  to  the 
fomiiies'  inability  to  mtointoin  on  efficient  and  independent  family  unit.  PorentaL  particularly 
mothering  skills,  were  assessed,  Children's  academic,  intellectual  and  problem-solving  skills  were 
assessed.  From  this  assessment  phase  a  picture  is  emerging  that  these  severely  disabled  families 
are  ineffective  in  their  parenting  skills  and  are  actually  employing  processes  that  ore  detrimental 
to  normal  family  life  and  specifically  detrimental  to  the  children's  intellectual,  language, 
academic,  and  m.ctivationot  skiMs. 

The  preschool  children  in  this  pilot  phase  evidenced  a  wide  range  of  intellectual,  language  and 
academic  needs.  Children  in  these  families  older  than  3  years  hod  limited  intellectual  abilities 
ranging  from  normal  to  mocerately  retarded  (mean  !Q  33.9;  range  57-11 4).  The  majority  of  these 
children  old  enough  to  be  screened  for  kindergarten  flunked  rheir  local  screening  process. 

Another  mc,or  poinr  of  interest  in  these  assessment  data  is  rhot  many  children  in  these  families 
were  functioning  at  the  retorced  level  by  four  years  of  age  end  furthermore  were  not  receiving 
special  preschool  services,  in  addition,  although  the  majority  of  the  families  ouctified  for  weifore 
only  a  few  were  receiving  social  service  paymenrs.  In  part,  many  of  these  families  admitted  that 
they  viewed  the  county  welfare  personnel  as  authoritarian,  making  them  afraid  to  cioim  benefits 
or  ask  for  services. 

Training.  As  a  follow-up  to  the  assessment  phase,  a  six  weeks  training  program,  designed 
individually  for  each  of  the  families  was  conducted.  The  training  program  emphasized  parenting 
skills,  training  the  mothers  in  a  style  of  interaction  with  their  children  which  emphasized 
intellectual  and  longuoge  development.  These  data  ere  presently  being  analyzed,  but  from  the 
preliminary  analyses  it  is  evident  that  both  the  mothers  and  preschool  children  benefitted  intel- 
iecTuolly,  academically,  and  motivotionaily  from  basic  training  in  effective  parenting  skills. 
In  conjunction  with  the  parenting  program,  and  proboblyof  ultimately  greatest  significance,  was 
the  basic  advocacy  services  provided.  Channels  were  developed  between  these  families  and 
appropriate  soc:al  and  educaTionc!  services  in  thecomm.unity  Parents  who  were  reluctant  and  in 
some  coses  fearful  to  meet  with  these  agencies  were  aided  in  meeting  with  and  obtaining 
recjuired  services.  Families  were  given  informarion  about  end  actually  helped  to  receive  neeced 
social  services  such  as  welfare  supplementois,  medicaid,  food  stamps,  and  vocational  rehcbiii- 
tation  services. 

From  this  pilot  phase,  it  appeors  that  a  large  number  of  severely  disabled  families  exist  and  that 
these  families  present  a  wide  range  of  social,  academic,  and  vocotionoi  rehabilitation  needs. 
Furthermore,  optional  protocols  will  both  improve  the  ability  of  future  educators  to  work  with 
severely  disabled,  and  vyill  help  moke  more  realistic  rehabiiitotion  practices  of  primcn^-  prevention. 

This  preliminary  phase  of  the  study  has: 

1.  Determ.ined  that  advocacy  and  commumn/  liaison  efforts  were  a  crucial  and  common 
need  of  severely  disabled  families. 

2.  Validated  the  methocology  necessary  to  directly  inter/ene  with  family  process  variables. 


266 


9  '  ' 
<j  o  cj. 


University  of  Wisconsin 


3.  Demonstrated  that  training  parents  in  an  inductive-obstract  process  of  interaction  with 
children  leads  to  significant  increases  in  children's  language  and  cognitive  skills. 

APPLICABILITY"  Current  rehabilitation  practice  bases  its  treatment  options  on  a  monolithic  conceprion 
of  at-risk  families  who  are  seen  as  being  identical  with  respect  to  both  the  daily  problems  they 
face  and  the  remediation  they  need.  Such  a  view  of  the  disabled  masks  individual  aifferences  in 
the  nature,  the  quality  and  the  Quantity  of  the  retarded  handicap.  Specifically,  this  lack  of 
understanding  leads  to  problems  in  planning  vocational  programs  which  confound  delivery 
since  the  system  has  no  model  options.  We  need  program  planning  which  adopts  the  view  that 
people  are  vulnerable  to  maladjustment  when  they  lack  the  specific  skills  needeci  to  resolve 
personal  problems  (Cowen.  1977).  And  we  need  a  delivery  system  that  maladaptive  behaviors 
hove  not  begun  (Gorber  and  Heber.  1970),  The  thrust  of  rhis  approach  is  educational,  not 
restorative,  and  individualized,  not  mass  causality,  oriented  (Stone.  Hinds  and  Schmiat.  1975). 
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CORE  AREAS 


Rehabilitation  Counseling 

the  discovery  and  development  of  knowledge  and  skills  resulting  in  greater 
effectiveness  of  rehabilitation  counselors  as  helpers  with  clients  demonstrating 
psychological  and  vocational  difficulties. 


Psychosocial  Treatment  Strategies 

The  discovery  and  development  of  psychosocial  treatment  programs  scecificaMy 
for  use  by  rehabilitation  practitioners  with  clients  and  modified  existing  rreatment 
programs  for  the  special  needs  of  rehabilifalion  settings  or  specific  rehobilifction 

populations. 


Program  Evaluotion 

The  discover/  and  development  of  procedures  and  techniques  for  systematically 
evaluating  the  effects  of  rehabilitation  services  on  client  adjustment. 
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CONTINUING 
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Between  Individual  Needs  and  Vocational  Reinforcers 

(Morr.  J..  Ph.D.;  Moore.  J..  MA)  

Identification  of  Variables  Affecting  Completion  of  Rehabilitation 

Programs  in  a  Comprehensive  Rehabilitation  Center  (Cook.  D.,  Ph.D.)   1/6 

Independent  Living  Rehabilitation  (Glenn,  V..  Ed.D.)   ''^^ 

Development  of  a  Mode!  for  the  Evaluation  of  Short-Term  Training 
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159  Research  on  the  Psychosocial  and  Vocational  Adjustments  of  Spinal 
Cord  Injured  Clients 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Daniel  Cook.  Ph.D, 

Completed 

March  1974- July  1979 

Annual  $6,398 
RT  Annual  $4,166 

^15.  Page  188.  R-125 


Projected  Tofal  $89,000 
RT  %  of  Annual  Total  65% 


OBJECTIVES: 

1.  To  design  o  comprehensive  research  and  evaluation  strategy  to  assess  the  effectiveness  of  a 
model  Regional  System  of  Spinal  injuoy'  Rehabilitation. 

2.  To  implement  Personal  Achievement  Skills  Training  with  a  group  of  SCI  at  the  Hot  Springs  Peha- 
bilitation  Center 

3.  To  complete  a  comprehensive  review  of  the  research  literature  dealing  with  psychosocial  and 
vocational  altnbutes  of  the  SCI. 

4.  To  implement  a  comprehensive  research  and  evaluation  strategy  assessing  the  effectiveness  of  a 
Model  Regional  System  of  Spinal  Ccrd  Injur/  Rehabiiitotion. 

5.  To  describe  the  sample  of  SCI  persons  making  use  of  project  sen^'ices. 

6.  To  assess  the  extent  to  which  SO  clients'  personal,  social,  and  vocational  needs  are  met  by  the 
rehabilitation  program  at  the  Hot  Springs  Rehabilitation  Center. 

7.  To  compare  these  SCI  clients  who  successfully  comolete  tneir  vocationat  training  program.s  with 
those  Clients  who  did  not  for  the  purpose  of  isolating  client  cnaracteristics  which  are  predictive  of 
success. 

8.  To  devise  specific  intervention  strategies  to  meet  the  research  defined  needs  of  the  SCI. 

9.  To  complete  a  comprehensive  review  of  psychosocial  and  vocational  research  pertaining  to  the 
SCI. 

10.  To  measure  the  non-economic  and  quasi-economic  contributions  of  the  SCI  to  society. 

11.  To  assess  SCI  clients'  degree  of  satisfaction  with  rehabilitation  services. 

METHODOLOGY'  .The  reseorch  design  for  measuring  and  monitoring  cJient  variables  considers  assessing 
the  Client's  economic,  environmentoL  social,  and  psychological  status  from  entry  into  the  project, 
through  treatment,  to  project  completion. 

FINDINGS  TO  DATE.  The  following  implications  appeor  from  rhe  currently  completea  data  analyses. 

1.  Injured  at  or  before  18,  many  clients  have  been  in  a  depenaent  status  for  a  significant  ceriod  of 
rime  and  have  develcced  few  vocational  commitments  and  behaviors, 

2.  Most  SO  Clients  viewed  rehabiiitation  cs  access  ro  medical  and  surgical  services. 

3.  Diversity  of  goois  selected  by  SO  clients  underscores  the  neea  for  mdividualizea  pionning  with 
clients;  independence  goals  are  somewhat  more  important  to  clients  than  vocational  or  social 
goals. 

4.  Like  other  disaoled  client  groups,  project  clients  reported  low  satisfaction  levels  of  work,  psycho- 
logical, and  health  related  needs. 

5.  Direct  counseling  with  clients  regarding  their  goals  and  objectives  for  the  future  is  also  reauired. 

6.  Psychological  adjustment  to  spinal  cord  irjury  is  nighly  idiosyncratic. 

7  Project  procedures  for  identifying  and  ir^vcvirg  ioinci  cord  injured  mcividuals  in  rehabilitation 
services  appeored  effective. 
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8.  Based  on  case  service  funds  spent  on  vocational  training  and  on  the  underutHization  of  such 
sen/ices  at  the  rehobiiitction  center  it  would  appear  that  few  of  the  SCI  clients  were  receiving 
vocational  preparation. 

9.  The  association  of  the  agency  field  counselors  with  the  Arkansas  Spinal  Cord  Commission 
proDobly  was  responsible  for  the  increase  in  referrals.  Those  referrals  significantly  increased 
counseior  ccseloods  which  might  account  for  the  drop  in  SCI  cose  closures  during  the  project. 

10.  Because  the  pattern  of  progress  for  the  SCI  seems  to  be  to  enter  and  re-enter  service  provision  sites, 
certain  innovative  services  (e.g..  "readiness"  counseling  in  the  home)  may  facilitate  the 
vocational  rehabilitation  process. 

11.  Analysis  of  psychological  characteristics  of  project  clients  revealed  that  depressive  and  anxiety 
reactions  were  practically  nonexistent;  however,  one  third  of  the  sample  could  be  classified  as 
deniers.  and  one  fifth  met  the  actuarial  criteria  suggesting  they  would  withdraw  from  people  and 
have  an  inobilitv  fo  express  hostility. 

12.  There  were  no  apparent  relationships  between  psychological  adjustment  and  sex.  time  since 
injury,  point  in  the  rehabilitation  process,  or  cause  of  injury. 

13.  Paraplegia  was  related  to  denial,  quadriplegic  to  anxiety  Older  SCI  had  significantelevotionson 
ff^e  neuronic  triad  scales  of  the  iVlMPI,  perhaps  reflecting  normal  aging  concerns  compounded  by 
physical  disability. 


APPLICABILITY:  Results  of  this  project  should  improve  services  to  SCI  clients  at  the  HSRC  and  other  compre- 
hensive rehabilitation  focliities. 


160  Development  and  Evaluation  of  an  Interpersonal  Skills  Training  Package 

Principal  Investigator:  Robert  L.  Akridge.  Ed.D. 

Status:  Completed 

Dates:  February  i9750ctobef  1980 

Cost:  Annual  $17,353  Projected  Total  $97,000 

RT  Annual  $10,660  RT  %  of  Annual  Total  61% 

Annual  Report  Reference:  ^15.  Page  17.  R-136 

OBJECTIVES; 

1  To  construct  and  evaluate  (reliobilitv  and  validity)  a  "Counselor  Facilitation  Scale"  whicin 
integrates  eight  counseior  provided  core  therapeutic  conditions:  (a)  empathy,  (b)  respect,  (c) 
genuineness,  (d)  concrete  and  specific,  (e)  immediacy  of  responding,  (f)  self-disclosure,  (g) 
immediacy  of  relationship,  and  (h)  confrontation;  and  three  client  behavior  rating  scales 
applicable  to  a  counseling  setting:  (a)  self-directive  behavior,  (b)  self-revealing  behavior  end 
(c)  internaiization/externolization  of  behavior. 

2.  To  develop  and  evaluate  a  trainer  assisted  training  package  (manuals,  audio-visuals,  etc.) 
organized  around  the  scales  listed  in  Objective  1,  whicn  could  be  utilized  (with  training  and 
consultation)  by  trainers  indigenous  to  the  target  groups  to  be  trained  (e.g..  rehabilitotion  state 
ogencv  personnel,  rehabilitation  facility  personnel,  peer  helper  opercrions.  etc.). 

METHODOLOGY. 
Phase  I 

1.  Tape  recorded  counselor/client  sessions  were  rated  (topes  already  available  in  data  bonk). 

2.  Client  Closure  status.  R-300  data  one  client  psychological  test  sub-scores  were  also  available  from 
the  data  bonk. 

3-  Correiotionot  analysis  and  multiple  regression  analysis  were  used  to  analyze  the  data. 
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Ptiase  II 

1.  Selected  state  agencies  and  rehabilitation  centers  were  asked  to  participate  in  the  develop- 
ment of  a  comprehensive  field  test  of  the  training  program. 

2.  Clients  of  experimental  group  counselors  (who  will  receive  IPS  training)  and  control  group  coun- 
selors (no  iPS  training)  were  tracked  with  systematic  assessment  for  a  period  of  at  least  2  years. 

3.  Specific  data  gathering  procedures,  instnjments.  and  methods  of  analysis  were  developed 
through  consultation  with  participating  rehabilitation  agency  personnel. 


FINDINGS  TO  DATE: 

1 .  The  rating  scales  were  found  to  be  adequately  reliable.  Teams  of  novice  raters  achieve  inter-rater 
reliabilities  averaging  in  the  low  .80  with  four  hours  training. 

2.  A  training  package  consisting  of  the  following  was  developed  and  field  tested  with  all  types  of 
rehabilitation  professionals  such  as  counselors,  evaluation  and  adjustment  specialists,  allied 
health,  etc:  (a)  Pre-workshop  Primer,  (b) Trainer's  Manual,  (c)  Participant's  «Vlanual.  (d)FolIow-Up 
Package,  and  (e)  supporting  audio-visuals. 

3.  Evaluation  by  program  participants  have  been  very  positive  whether  the  training  v/cs  conducted 
by  the  initial  developers  of  the  package  or  by  second  and  third  generation  trainers  (ARR&TC 
Annual  Report  #15). 

4.  Several  training  of  trainers  workshops  have  been  conducted  resulting  in  at  least  I;  ,ree  regional 
continuing  education  programs  using  the  package  as  well  as  several  universi^/  training 
programs,  ana  State  Agency  Staff  Development  programs, 

5.  in  one  formal  rest  of  the  package,  where  all  150  rehoDilitarion  counselors  >■  a  state  agency 
received  about  18  hours  training  at  one  of  three  program  sires  conductec  by  one  of  five  trainers 
and  several  pre-  ana  post-training  measures  other  than  participants'  evoluanons  were  taken,  a 
three-wav  analysis  of  variance  using  a  Program  X.  Trainer  X  treatment  design  yielded  rne  bellowing 
summery  results:  (a)  the  post- test  scores  on  the  IPS  Content  Test  were  significantly  higher  across  all 
three  replications  (programs)  and  there  was  no  significant  trainer  by  treatment  interaction.  The 
absence  of  a  trainer  by  treatment  interaction  is  supportive  of  rhe  objective  to  moke  the  package 
as  little  trainer  aependent  as  possible,  (b)  the  post-test  scores  on  rhe  Corkhuff  Communication 
Index  were  significantly  higher  across  all  three  replications  also  with  no  significant  trainer  effects, 
(c)  ratings  of  tape  recorded  interviews  before  and  after  18  hours  of  training  foiled  to  show  a 
significant  change  on  either  the  counselor  scale  or  clienr  scales. 

The  significant  increase  on  the  Content  Test  and  the  Simulated  Response  Test  suggest  that  the 
concepts  and  skills  in  the  iPS  package  can  be  learnea  by  rehabilitation  counselors  in  18  hours  of 
training  sufficienrly  'or  them  to  oe  demonstrated  in  the  training  conrext  but  that  additional 
training  time  is  rec?uired  for  the  skills  to  significantly  transfer  into  on  initial  interview  context.  The 
program  is  designee  for  3":  full  days  (28  hours). 

6.  Suppcrr  for  the  basic  trojning  model  which  hypothesizes  that  higher  levels  of  foctlitarive 
responding  by  a  helper  in  on  Interview  context  is  related  to  ciient  self-exploration  whicn  is  more 
self-directed  mere  self-revealing,  and  more  inrernoitzed  (perscnoltzed)  was  norea  from  rhe 
foKoxA^^ng  table: 

Counselor 

Behavior  Rating  Scale  Facilitation  (N)  Probability 

Client  Seif-di'-^ctive  .27  245  C001 

Client  Self-revealing  .34  263  0001 

Client  Internalization/  37  230  0001 

Externatizarrcn 

Each  of  the  ^cur  dimensions  were  rated  by  different  reams  of  raters.  Consiaenng  the  mccJerare 
reliability  of  rt^e  measure  ana  the  consrncted  perfcrmance  range  of  thesubjecrson  all  the  scales, 
rr^e  strength  of  the  relationships  are  considereo  suppcrtrve  of  rhe  basic  training  model. 
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APPLICABIUTV:  The  !PS  training  program  purports  to  effect  an  improvement  in  basic  counselor  helping 
skills.  With  such  training,  counselors  should  be  expecfed  to  achieve  superior  resuifs  in  helping 
clients  define  and  achieve  goals  and  resolve  problems. 

i6i   Survey  of  Client  Perceptions  of  ttie  Service  Delivery  Systems  of  a 
Comprehensive  Rehabilitation  Center 

Principal  Investigator:  Richard  T.  Roessler.  Ph.D. 

Status:  Completed 

Daies:  August  i977-March  1979 

Cost  Annual  $3,686  Projected  Total  $50,000 

RT  Annual  $2^1  RT%  of  Annual  Tota«  66% 

Annual  Report  Reference:  ^15,  Page  203.  R-152 


OBJECTIVES: 

1.  To  identify  problems  that  rehabilitation  clients  face  at  a  comprehensive  rehabilitation  facilitv 

a.  How  do  clients  respond  to  these  problems? 

b.  How  could  they  respond  more  competently'^ 

c.  What  additional  training  needs  ore  suggested? 

2.  To  meosure  clienr  perceotions  of  the  facility  environment 

a.  fs  the  environment  perceived  to  be  therapeutic"^ 

b.  !3  the  environment  perceived  differently  at  different  stages  of  a  clienrs  stay'^ 

c.  What  recomm.endations  of  a  programmatic  nature  can  be  made  to  srrer^gthen  rhe 
therapeutic  nature  of  the  Center's  environm-enf^ 

3.  To  assess  client  satisfaction  with  facility  services 

a.  Are  clients  satisfied  with  facility  services? 

b.  What  ore  the  strengths  and  weai<nesses  in  the  facility's  program  from  the  client  s  point  of 
vieW^ 

c.  What  suggestions  con  be  made  to  strengthen  the  Centers  service  program";' 


METHODOLOGY:  Analysis  of  Behavioral  Probienn  Areos  for  the  Disabled  Client:  The  identtficatfon  of 
behovioral  problems  experienced  by  disabled  clients  is  based  on  an  analysis  of  the 
behovior/environment  interactions  of  disabled  clients  at  the  Hot  Springs  Rehabilitotion  Center 
The  procedure  emphasized  identifying  problematic  situations  and  the  variety  of  responses, 
ineffective  to  effective,  for  each  of  the  problematic  situations.  Information  from  the  study  has 
helped  Hot  Springs  Rehabilitation  Center  staff  identify  problems  experienced  by  disabled  clients 
and  ways  for  helping  the  clients  respond  competently  to  the  problem  situations. 

Analysis  of  Social  Climate:  Using  ivloos'  Community-Criented  Program  Scale,  client  perceptions 
of  the  environment  of  the  Hot  Springs  Rehabilitation  Center  were  assessed.  The  scale  proviaes 
insights  into  several  dimenstcns  of  the  Center's  environment:  relationships,  trectm.ent  program 
aspects,  and  system  maintenance  and  change. 

Service  Rating:  As  part  of  the  client  survey,  a  rating  form  for  services  offered  by  the  Hot  Springs 
Rehabilitation  Center  was  also  completed  by  severely  disabled  students.  The  rating  farm  listed  the 
various  service  areas  of  the  Center  and  enabled  each  respondent  to  indicate  where  the  ser^/ice 
fell  in  a  range  of  responses  from  6>:cetlent  to  failu.'-e.  The  purpose  of  the  service  rating  was  to 
Indicate  the  extent  to  which  clients  perceived  Center  services  as  effective. 

Sample:  A  random  sample  of  new  and  experienced  rehooilitction  clients  at  the  Hot  Springs 
Rehabilitation  Center  was  included  in  the  study  Each  Client  group  was  interviewed  twice;  rhe 
new  students,  at  entry  and  three  to  four  months  tater:  and  the  experienced  students,  ort-er  three 
and  six  months  tenure  in  the  Canter 
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FINDINGS  ro  DAFE:  The  resuifs  Of  the  student  reci-iaeal  compcrisons  revealed  thar  the  srucJenrs  wisn  rheir 
environment  to  be  cnanged  in  the  same  general  way  as  the  sraff  Borh  sraffcno  students  aesireo 
Center  environment  cncracrenzed  by  (a)  considercoly  higher  levels  on  rhe  relationshic  dim.en- 
sicns  (more  student  involvement  in  the  program,  more  starf  support  for  srucenrs  and  srudenr 
suoport  for  each  other,  and  mere  free  and  open  exoression  within  o\\  retarionsnips)  and  (b)more 
orcer.  organizcrion,  and  program  claritv  rhan  currenriy  exists. 

Stuaents  enrolled  for  a  relatively  snort  rime  perceived  the  environment  in  rhe  some  wav  cs 
students  enrofled  for  an  average  of  four  months.  Although  staff  real  perceorionschangea  aver  the 
duration  of  the  interviews,  students*  real  perceptions  remained  the  same  from  one  interviewing 
phase  to  anorher.  Perhaps  rhe  changes  which  were  being  perceived  by  staff  aid  net  affect  the 
students  or  had  not  yet  been  recognized  by  tne  stuaents,  Inrerestingiy.  rhe  results  of  ^he  assess- 
ment of  the  Center  environment  reveolea  exceptional  similarity  between  staff  and  studenr  per- 
ceprlons  of  desired  airections  for  change  towara  on  environmenr  wnich  ;s  more  reiationsnip- 
cnenred.  more  orderly,  ano  more  organized. 

On  the  average,  stuaents  reporred  satisfaction  witn  rhe  various  services.  Cnly  rwo  of  rhe  twenty 
services  (physician  services  and  placement)  were  rated,  on  The  average,  below  the  miid-point  on 
the  seven  point  scale.  Food,  dormitory,  evaluation  and  nursing  services  were  rotea  as  satisfactory 
by  50  to  75  percent  of  the  stuaents  which  suggested  only  a  moderate  level  of  dissatisfaction  \n 
these  areas.  Placement  and  physician  services  were  identifiea  as  likely  having  multiple  problems 
(rated  as  satisfactory  by  less  that  50  percent  of  the  students).  However,  only  a  very  small  numoerof 
students  had  received  placement  services,  and  these  ratings  did  increase  when  students  were 
interviewed  the  second  time.  Students  wno  were  successfully  placed  were  nor  incluaea  m  rhe 
sample  surveyed  tor  this  stuay 

In  the  survey  of  student  prooiems.  both  new  and  excerienced  studenrs  repored  aporcximateiy 
>Aro  TO  three  problems  in  the  first  inreiview  3y  the  secona  inteiview.  rhe  numoerof  proiciems  reoorr- 
ec  by  the  Kvc  groups  aropped  to  an  average  of  aoout  one  problem  oer  student  Generally,  stu- 
dents were  most  concernea  witn  prcclems  in  the  areas  cf  (a;  conflicts  with  ether  s.'  laenrs, 
(b)  regulation  conflicts,  (c  )  mecical  service  problems,  and  (d)  detrimental  staff  attituc-es  and 
cenav;ors.  Data  from  the  students*  secona  jnrerviews  revealed  fewer  orooiem.s  one  .ess  agree- 
ment r<=gc'd:ng  where  the  oroblems  lie  h  me  second  interview,  stuaents  were  less  iikeiv  ro  men* 
ncn  prooiems  with  m.edical  services  and  more  likeiy  ro  mention  concerns  aocut  vccaticnal 
rrainmg. 

>?eccmmencctions  far  oracrice  wnich  resultea  from,  rhe  sruay  inciuoea  tne  following: 

1  the  Center  Poiicv  Committee  should  implemenr  ana  evatuare  a  system  ro  increase  statf-miriatea 
student  conracts.  The  staff  should  make  ever-/  effort  to  comimunicare  unaersranoing  of  stuaenr 
oroblems  and  concerns,  svstematfcaiiy  reinforce  cpprooriate  student  benavior  rhrougn  rech- 
ntc;ues  sucn  as  ccmpiimenrs.  ana  nondie  macpropnare  cenavior  as  promoriy  cna  systemancciiv 
cs  possible. 

2.  -rcgrams  sucn  as  oeer  nelc:ng  grouos  and  mtercersonc!  skills  training  snouJC  oe  uncerrcken  ro 
encourage  srucenrs  ro  be  supcortive  ana  neicfui  ^o  each  ether 

3.  ^cuse  oarenrs  ana  counselors  should  monitor  and  encouroge  stucenr  .nvcivemenr  m  50C:c:  ana 
'ecrecricnci  programs  or  the  Cenrer 

^  A  coilcoorative  effcrr  bv  staff  one  stuaents  >o  review  currenr  Cenrer  regulations  s  neecec. 

5.  Stuaent  living  arrangemenrs  sncuia  ce  esrcoiisnea  empnasizing  ncreasec  'esponsiotnW  ana 
incecendence  cs  c  rewaro  'or  cporocriate  oenavior. 

t.  Mecicai  ser/ices  personnel  snouio  aiso  emchcsize  rhe  reiaticnsmc  cscecrs  cf  rheir  roie  wmcn 
'nvoives  mcaenng  good  ccm.municarion  ^ecnniaues  wirn  stuaents.  in  cadirion.  increased 
osycnoiogicai  services  are  needec  in  rhe  medical  deparrmenr 

7  A  m.erhoa  snouid  oe  -nsritured  for  ;cenri^/lng  porenricl  crocours  oasec  cn  such  aara  as  cbser.ec 
ccnflicrs  wirh  counselors,  staff,  and  orher  sruaents.  stctemenrs  sucn  cs  "no  one  cores  -  no  cne 
understands."  one  omer  information  cont  ,nec  m  rne  cdmissicns  rile  wmcn  suggesrs  a  nistor/  of 
'cnure  cncr  ro  comtng  ro  rne  Cenrer 

5  A  srudv  zt  rne  wcv  -n  ^/nicn  srucenrs  use  *r,eir  'oisure  'im.e  ot  ""ne  Cenrer  sncuiC  oe  unaerroKen. 
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The  purpose  of  the  study  would  toe  to  Identify  the  avocational  needs  of  the  student  so  that  a 
systematic  avocanonal  counseling  program  could  be  instituted. 

Recommendations  from  this  study  as  well  as  from  tne  staff  phase  of  the  stuay  ( r?-l  54)  nave  served 
as  the  toasts  for  a  numtoer  of  study  group  meetings.  The  purpose  cf  the  studv  group  is  to  develop 
alternative  implementation  strategies,  discuss  the  relative  m.ents  of  the  various  strategies,  and 
select  a  single  strategy  to  implement  in  the  Center.  To  date,  a  number  of  innovations  in  Center 
practice  such  as  an  Honor  Dormitor/.  increased  evatuation  and  psychosocial  services,  a  review  of 
the  student  handbook,  etc.  have  resulted  from  the  study. 

APPLICABILITV:  A  significant  phase  of  this  project  involved  the  t'ranslation  cf  the  problems,  environmental 
perception  and  service  satisfaction  data  into  information  pertinent  to  an  cammisTrative  review  of 
the  Center  The  student  and  staff  segments  of  the  study  comoined  vjeided  over  1C0  recom- 
mendations for  changes  in  Center  procedures.  In  addition,  aspects  cf  the  student  aara  nave  also 
proviaed  insights  ipto  areas  in  whicn  training  programs  snouia  ce  developed  for  disablea  stu- 
aents.  Finaliv.  the  methodology  of  this  survey  appeors  to  have  considerable  potential  for  op- 
Dlication  as  a  review  procedure  to  other  comprehensive  rehabilitation  facilities. 


162  Goal  Planning  in  Rehabilitaiion  Counseling 

Principal  Investigator:  Richard  T.  Roessler.  Ph.D. 

Status:  Completed 

Dates:  March  i976-February  1980 

Cost:  Annual  $33,583  Projected  Total  $90,000 

RT  Annual  $21,570  RT  %  of  Annual  Total  65% 

Annual  Report  Reference:  ^*13,  Page  64,  R  :60 

OBJECT^/ES. 

1.  To  develoo  a  goai-serting  module  that  enhances  counselor  diagnosis  end  oianning  skills  and 
client  participation  in  tne  development  ot  the  individualized  written  rehabilitation  program. 

2.  To  develop  and  pilot  test  a  counselor  training  program  in  goal-setting. 

^Vip-]-lODOLOGY-  The  effect  of  the  goai-setting  module  on  counselor  diagnostic  skills  will  be  assessed 
through  the  quality  of  counselor  vocarionol  analysis  determinations  and  rehabilitation  plan 
development  for  a  test  case.  In  the  exercise,  counselors  will  be  provided  with  complete  evaluation 
data  on  a  client  from  the  DOT  and  to  justify  such  choices  on  the  basis  of  the  client's  Physical, 
fnteiiectual.  and  Psychosocial  strengths  and  weaknesses  evident  in  the  client  evaluation  data 
Counselors  will  ctso  delineate  a  logical  service  program  and  timetable  for  achieving  vocctionot 
goals  and  justify  the  selected  services. 

After  counselors  have  completed  the  test  exercises,  agency  supervisors  who  are  familiar  with  the 
goal-serting  skills  in  three  areas:  apprcpnate  vocational  choice  determination,  renaojiitarion 
orogram  design,  and  goal  writing.  In  all.  25  counselor  protocols  will  be  rated  oy  the  rv/o  raters.  The 
basis  for  ratings  will  be  several  anchorea  scales  providing  excmoie  counselor  above  average, 
overage,  and  below  average  responses  to  the  different  tasks  in  the  rest  case.  Tne  example  ma- 
terials and  scales  for  rating  counselor  skill  levels  wiil  be  independently  develooed  with  Arkansas 
OVR  counselors  and  supervisors  and  with  personnel  from  RT-13  who  are  familiar  with  goal  sening 
training. 

Trained  (experimental )  and  untrained  (control)  counselor  grouo  performance  will  be  compared 
following  the  completion  of  training.  The  relationship  between  counselor  test  exercise  per- 
formance scores  and  client  satisfaction  scores  will  be  determined.  A  htgn  positive  relationshtp  is 
expected  be^yveen  counselor  exercise  scores  and  the  level  of  sorisfcctton  with  services  reported 
by  rheir  clients. 

Ftnailv.  a  series  cf  cognitive  and  behavioral  skill  measures  will  be  develocea  ro  assess  counselor 
nccrpcration  of  the  goal-setting  skills.  These  measures  wiH  be  used  in  an  exoenmenroi  test  of  rhe 
program  s  impact  on  counselor  behavior  in  a  field  setting. 
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Ratings  by  counselors  and  staff  deveiopnnent  directors  of  the  Gool-setting  training  represent  the 
initial  ©valuation  of  the  package,  A  more  intensive  evaluation  of  the  program's  impact  on 
counselor  behavior  is  planned  as  part  of  a  separate  investigation. 


FINDINGS  TO  DATE:  Several  user  reviews  have  resulted  in  positive  evaluations  of  the  Goal-setting  training 
program.  Three  reviews  were  ccnaucted  involving  directors  of  staff  development  and 
rehabilitation  counselors  from  HEW  Region  VI.  Training  materials  can  be  divided  into  five  main 
categories:  acquiring  necessary  knowledge  during  the  intake  rnterview,  using  the  medical 
evaluation  effectively,  planning  psychological  and  work  evaiuotion  for  the  severely  disabled, 
determining  the  vocational  significance  of  client  evaluarion  data,  and  conducting  an  effective 
IWRP  interview.  Each  sub-section  contains  didactic,  discrimination  and  excerimental  segments. 
Material  for  teoching  the  principles  in  the  training  is  provided  in  the  Instructor's  Manual.  The 
Parricipanrs  Workbook  and  Case  Files  (Case  of  Melinda  Bracken  and  Shirley  Steed)  encDie 
participants  to  practice  the  guidelines  discussed  by  the  instructor.  For  eocn  case,  a 
comprehensive  set  of  materials  from  the  intake  interview  to  the  iWRP  has  been  developed. 

An  introduction  to  the  information  processing  and  goal-setting  phases  of  the  module  was  given 
at  the  National  Rehabilitation  Association's  Annual  Meeting  in  Washington.  D  C.  (September 
1977)  and  a  journal  article  outlining  procedures  for  processing  and  summarizing  client  data  was 
published  by  Rehabilitation  Literature  (Rubin  &  Roessler,  1978). 

A  recent  presentation  on  the  goal-setting  training  package  at  the  American  Personnel  and 
Guidance  Association,  entitled  Diagnostic  and  Planning  Guidelines  fcr  Vocational  Rehabilitation 
Counseling  (Las  Vegas.  1979).  resulted  m  an  mvftation  to  present  the  framing  package  at  tne 
World  Seminar  on  Employment  Counseling  m  Ottawa,  Canada  in  the  Fail  of  1950.  Rcessler  ana 
Rubin  (1979)  have  aiso  comcieted  an  articJe  for  publtcarton  in  rhe  Journal  of  J^ehabilitction 
wmcn  draws  on  several  cf  the  key  principles  aiscussed  in  the  information  end  gcai-serrfng  chases 
of  rhe  orojecr. 


APPLICABILITY/  Materials  deveioced  in  the  p.^ciect  will  enable  counselors  ro  meer  more  effecrivetv  the 
manaates  of  the  rjehaciiiratiop  Act  of  i973.  Rather  ^han  a  ;::oliCv  change,  the  goai-5erting 
tecnnjques  will  proviae  a  way  to  trans;aTe  current  poiicv  <nro  5ystema*:c  ikiils  that  can  be  .nre- 
gratec  into  rhe  training  of  orospective  renabtlitarion  counseJors  one  "-"^e  practice  of  c^jtrenr 
rehaDilitCTion  counselcrs. 


163  Psychosocial  and  Service  Outcome  Correiates  of  Acceptance  of  Disability 


C6JECTIVE5.  i^esecrcn  activity  suosumes  me  lOilowing  ocjectives: 

1   To  compare  rt^e  value  system.s  and  'ife  goals  of  t^vo  groucs  cf  csienrs.  'hose  wno  ccceor  rheir 
aisaoiiitv  (accecrers)  and  those  wno  co  nor  (noncccecrers) 

2.  To  cetermine  whether  o  curvilinear  relationship  exists  between  hope  one  accecranceof  aI3Cc^t^^v 
cna  cnxiery  ana  acceorance  of  cisaoiiiTy 

3.  To  study  the  relationship  of  hoce.  anxien/.  and  acceptance  cf  disaoility  to  completion  cf  reha- 
bilitation cenrer  program 

'c  explore  ^ne  counseling  anc  personal  cajustment  rrammg  imciiccncns  or  err^Cincci  results  cr 
me  orcjec^ 


Principal  Investigator 
Status: 


Richard  T.  Roessief.  Ph.D. 
Completed 

August  1977-March  1979 

Annual  $932 
RT  Annual  $654 

^15,  Page  239,  R-i65 


Dotes: 


Cost: 


Projected  Total  $-10,000 
RT  %  of  Annual  Total  70' 


Annual  Report  Reference 
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METHODOLOGY:  A  voluntary  sample  (N=40)  of  physically  disabled  clients  enrolled  at  the  Hot  Springs 
Rehabilitation  Center  was  involved  in  the  project.  A  mgnt  counselor  contacted  the  srucenrs  and 
reQuesfed  their  participation  m  the  study. 

Subjects  completed  a  biographical  form  and  several  instruments,  e.g..  Canrril's(  1965)  Life  Ladder. 
Rokeoch's  (1973)  Value  Survey.  Taylor's  Manifest  Anxiety  Scale,  and  unkowski's  (1971 )  Accept- 
ance of  DisabilitY  Scale.  Ottier  demographic  and  Center  outcome  data  were  secured  from  the 
clients  and  from  Center  records. 


FINDINGS  TO  DATE:  One  phase  of  this  study  confirmed  the  hypothesis  that  moderate  levels  of  client  hope 
and  arixiety  are  related  to  higher  levels  of  acceptance  of  discDility  in  other  words,  acceot- 
ance  of  disability  is  negatively  citected  by  too  low  or  too  high  levels  of  either  variaDle.  Although 
more  conceptualization  end  research  is  needed  regaraing  strategies  to  raise  anxiety,  treatm  ;nr 
techniques  do  exist  to  accomplish  the  other  objectives.  To  decrease  excessively  high  hope  of 
clients,  counselors  must  help  them  examine  self-delusional  constructs  end  develop  realistic  self- 
perceptions  to  supplant  currently  held  unrealistic  ones.  Techniques  for  increasing  hope  include 
helping  the  individual  change  the  self-depreciatrng  cognitions  associated  with  depression  and 
develop  expectations  that  personal  goals  con  be  achieved.  Rehabilitation  clients  handicapped 
by  excessive  anxiety  might  profit  from  desensitization  and  relaxation  training,  intensive  one-to- 
one  personal  counseling,  or  role  playing  and  vicarious  learning  techniques. 

Another  study  which  was  completed  in  this  project.  Goats  of  High  and  Low  Accepters  of  D'scbiiity 
(Rcessler  i  Boone.  '^979).  snowed  no  significant  relationship  bet^J^/een  level  of  acceptance  cf 
disability  and  ^y■pe  or  numoer  of  life  goals  neld.  Given  this  similarity  on  rype  and  number  of  goals, 
future  acceptance-of-disobility  reseorch  might  concentrote  on  contrasting  high  and  low  ac- 
cepters on  ether  variables  such  as  (a)  suDiective  possibilities  that  iife  goals  can  be  attained, 
(b)  locus  of  control,  and  (c)  capcofiities  ^or  reality  sufveiilance  end  grounding. 

The  similarity  between  nigh  and  !ow  accepters  of  disaoility  wos  also  found  in  terms  of  rankings  of 
r?okeach"s  (1973)  termir^ci  and  instrumental  values.  Sandura  (1977)  offeree  several  possiote 
explanations  for  the  values  and  goal  simiJcrity  of  the  ^//o  groups.  He  first  pointea  cut  that  general 
intentions  such  as  broad  life  goals  or  values  "provide  little  basis  for  regulating  one  s  efforts  or  for 
evaluating  how  one  is  doing"  (p.  1 62).  Bandura  (1977)  also  pointed  out  that  individuals  may  differ 
on  the  level  of  mastery  that  they  attribute  to  themselves:  j.e..  on  their  bei»ef  that  they  could 
realize  those  goals  and  values  in  fheir  lives.  The  mastery  concept  relates  to  the  alternate  hypothe- 
sis suggested  by  ^he  goal  study  which  emphasized  subjective  probabilities  of  success.  lOCus  of 
control,  and  capabilities  to  interpret  reality  accurately  as  possibly  discriminating  between  hign 
and  low  accepters  of  aisability  Fnese  implications  for  performance  of  rehabilitation  clients  have 
been  utilized  m  the  development  of  a  new  researcn  oroposal  (R-1  77.  Psychological  and  Envtron- 
mental  Correlates  of  Successful  Completion  of  Vocational  Training  in  a  Comprehensive  Reha- 
bilitation Center). 


APPUCABIUTY:  Implications  of  the  study  for  counseling  can  be  stated  in  several  broad  principles 
First,  it  ODpears -^n  this  research  tnat  accepters  ana  noncccepters  of  cisabilitv  may  Demote  similar 
in  personal  life  goals  and  values  than  mignt  be  expected  from  other  researcn  Hence,  it  may  be 
more  profitable  to  look  toward  other  variables  such  as  expectancies  (locus  of  control  and  inter- 
personal trust),  subjective  probabilities  of  success,  and  interpretations  of  disobility  when  artempr- 
ing  to  facilitate  adjustment  to  disability.  Although  it  \$  important  to  heip  clients  clarify  their  gcals 
end  values,  it  may  be  even  more  imoortant  to  help  them  develop  goals  thev  beiieve  they  can 
achieve  without  excessive  personal  cost  and  personal  orientations  which  emphasize  seeing 
cneseif  as  capaole  of  initiating  action  and  others  as  rrusr.vorrhy  jn  the  sense  of  tangibly  following 
rnrough  on  promised  rewards.  Rcessler  and  Henderson  (1973)  pointed  out  several  ways  rhat 
counselors  could  -ncreose  client  perceptions  of  perscnai  effectiveness  through  task  structuring, 
counselor  reinforcement  of  internal  control  sratem.ents  oy  the  client,  prooiem  solving  training,  ana 
sraii  expectations. 
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164  Analysis  of  the  Effectiveness  and  Efficiency  of  a  Comprehensive 
Rehabilitation  Center's  Vocational  Evaluation  Unit 

Principal  Investigator:  Daniel  Cook,  Ph.D. 

Status:  Completed 

Dates:  June  i976-Septennber  i979 

Cost:  Annual  $12,733  Projected  Total  $47,000 

RT  Annual  $7.7i0  RT  %  of  Annual  Total  61% 

Annual  Report  Reference:  ^15.  Page  438,  R-166 


OBJECTi>/ES:  To  determine  the  effectiveness  and  efficiency  of  pretraining  work  evaluation  unit  recom- 
mendations made  at  a  large  comprehensive  rehobilitotion  center  by: 

1  analyzing  client  center  outcome  according  to  type  of  evaluation  unit  recommendations  made. 

2.  analyzing  client  closure  status  by  type  of  evaluation  unit  recommendation  made,  and 

3.  analyzing  client  post-service  salary  level  by  type  of  evaluation  unit  recommendation  made. 


METHODOLOGY:  Two  samples  of  CenrerciiePts  were  rcrm.ed.  a  random-  sam.pie  of  100  ciienrs  exposed  fo 
work  evaluation  curing  ^97d,  end  c  sample  of  305  ctierns  who  comp,ereG  special  mstrum.sntation 
cna  were  enroled  at  'he  center  1977-1973.  A  specialized  form  whicn  'nciudea  seiect  demo- 
grapnic  ard  psychoicgicci  mform.ation  as  weii  as  evatuancn  unit  recom.mencation  mcce. 
actual  center  trajmng  assignment,  and  Center  disposttion  was  completeo  for  each  client  Dora 
were  anclyzec  via  various  descriptive  and  nonparametnc  *ecnniques. 


riNDfNGS  TO  DATE:  r^eoiicated  findings  from  ooth  samples  inaicared  no  signficcnt  relarionship  beT\veen 
ryce  of  evatuancn  umt  recomm.endation  m.ade,  cna  rehaoifitarion  center  orogrom  comcierion 
Program  completion  was  significantly  reioted  to  a  renaoiiitated  ("26")  closure  status.  =^rcgram 
com.pteters  nod  significcnnv  nigner  pcst-service  weekly  saicries  rhcn  vciunrary  crcoouts  and 
cersons  discnarged  as  '-^on-feasibie  for  services.  Notooiy  mere  was  on;y  a  23%  morch  oen^een 
f^/pe  of  client  vccotional  rroinng  received  and  kind  of  job  ccceorea  ocsec  cr  comccnscn  of 
first  >/yo  aigit  Dictionary  of  Occupational  Tilles  coaing  'or  rrcrnmo  ana  !ccs  The  most  successful 
oredicticn  cf  center  com.clericn  for  the  ^07d  sample  was  a  recommencarion  ro  :ong-^erm 
evaluation  (38%  cccurcte).  the  most  successful  oredicrcr  fcr  rne  i9  77-l  ^;^3  samcie  wcsa  recom- 
mendctjon  ro  direct  rramtng  (^%  accurate). 


Apoi_iCA3lLi"^/  results  cf  tnis  ^rudy  suggest  tenure  m  the  center  :s  most  predictive  cf  future  emplovm.ent 
end  ouanr/  of  emcicvmenr  K'esults  also  suggest  ^hat  ciagnostic  effectiveness  might  ce  'm- 
oroved  bv  shifting  Uorr>  recommenaotions  to  scec:fic  rvces  of  vocational  ^'•alnlng  tc  isolating 
cctentici  crcgrcm  nonccmcierers  frcm  ccmcieters. 
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165  Statewide  Field  Testing  of  a  Case  Movement  Model  in  a  Vocational 
Rehabilitation  Agency 


Principal  Investigator 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Paul  G.  Cooper,  Ph,D, 
Completed 

October  1978-December  1980 

Annual  $9,047 
RT  Annual  $5,700 

^15,  Page  443,  RM71 


Projected  Total  $15,000 
RT  %  of  Annual  Total  63% 


OBJECTIVES. 

1.  To  improve  cose  monitoring  capability  and  practice  in  state  vocational  rehobilitaricn  agencies. 

2.  To  improve  state  agency  capabilities  for  the  development  of  relevant  planning  information. 

3.  To  demonstrate  the  utility  of  case  movement  modeling  as  a  tool  for  planning  and  resource 
allocction  in  stare  renaoiiitotlon  agencies. 

4.  To  investigate  and  compare  alternative  approaches  to  modeling  case  movement 


VIETHODOLQGV-  The  tasks  necessary  for  successful  completion  of  this  proposed  project  fall  into  ^vo 
general  categones— Oevelopmenr  of  a  data  collection  ana  rernevat  sysrem  and  Data  AnciysiS. 

r  Development  of  a  data  collection  and  retrieval  system:  The  ccro  coiiecrlon  procedures  were  to 
be  incorporatea  into  the  system  changed  resulting  from  anorner  srore  researcn  and  demon- 
stration project  for  rhe  field  testing  of  a  case  weighting  system  (r?- 1  70)  The  data  collec^'ed  con- 
sisted of  detailed  status  change  information  on  all  clients  in  Arkansas  Division  of  Rehabilitation 
Seryices  after  July  1.  197Q.  This  entailed  mcdificorions  tn  the  store  client  data  sysrem,  master  list 
update  procedures,  and  cllenr  data  recording  formats.  Since  the  project  for  field  testing  the  case 
weighting  system  has  similar  data  requirements,  these  system  mooiflcarions  resulted  from  efforts 
on  that  project. 

2.  Data  Analysis:  Two  specific  opprooches  to  cose  movement  nncdeiing  were  investigated,  -irst 
the  Markov  modeling  approach  developed  as  part  of  17-1 53  was  further  tested.  Second,  a  Monte 
Carto  simulation  of  cose  movement  was  designed  and  compared  ^o  the  Markov  modeling 
approach.  This  effort  required  sophisticated  computer  programming  by  R&T  center  stoff  but  re- 
quired no  additional  data  over  that  necessan/  for  the  Markov  modeling  approach. 


hNOINGS  TO  DATE.  Fne  results  of  rhis  project  indicate  that  both  Markov  moceling  and  simulation  ere 
comoutationolly  feasible  tecnniques  for  describing  case  movement  n  a  rehooii'totion  sysrem 
Complete  results  are  documented  ino  dissertation  by  Dr.  Steohcnie  Davis  entitled 'A  Comparison 
of  Markov  ond  Stimulation  Models  of  Cose  Movement  ^n  a  Vocational  Rehabilitation  Agency" 
which  is  available  from  the  Arkansas  Rehabilitaricn  Research  ana  Training  Center  as  a  research 
report. 


APOLlCABILlTV;  The  strong  effect  of  federal/state  policy  on  case  movement  is  clearly  illustrated  by  rhe 
Change  in  federal  regulations  whicn  dictated  a  higher  proportion  of  severely  oisobled  ciienrs  on 
state  ccseiooas.  According  ro  rhe  1976  and  1P77  RSA  reoort  of  coseiooa  staristtcs.  tms  mflux  cf 
more  severely  disaoled  c  .nts  into  the  system  is  partly  responsible  for  a  decline  in  rehaoiiitarion 
rate  it  IS  also  suggested  *  at  policy  requiring  new  aaministrarlve  curies  by  counselors  has  pro- 
ciuced  a  decline  m  the  number  cf  new  cases  (U.S.  Deoarrmenr  of  Health.  Eoucanon  and  Welfare. 
1Q76)  Thrs  eff^t  was  accentuotea  by  insufficienr  increases  in  funding  levels  which  did  not  offser 
infiarionory  trends  {U.S.  Departmenr  of  Health.  Eaucation  and  Welfare.  1977). 
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Througn  the  developmenr  of  a  viaole  model  of  case  movement  in  the  rehaDilitation  system,  more 
accurate  predictions  of  case  flow  characteristics  may  be  made  for  projecred  changes  in  federal 
or  state  policy.  For  example,  if  such  a  model  had  beenovailaDie  prior  to  the  Rehaoiiitarion  Acrof 
1973.  administrators  might  have  had  a  more  accurate  picture  of  rhe  results  of  an  increased 
emphasis  on  severely  disabled  clients  so  that  services  to  this  group  might  be  expandea  more 
efficiently.  Suppose  an  outreach  effort  is  designed  to  produce  10%  more  clients  per  /ear.  The 
results  of  this  effort  with  respect  ro  case  movement  may  be  predicted  through  the  use  of  c  vicole 
case  movement  model.  Likewise,  such  a  model  could  be  used  to  predict  the  long  term  ramifica- 
tions of  a  decrease  in  the  number  of  accepted  clients,  in  summary,  a  viable  and  tested  case 
movement  m.odel  may  be  used  to  predict  changes  in  certain  case  flow  characteristics  induced 
by  changes  tn  policy  or  services  provided. 


166  Contributions  of  Personal  Achievement  Skills  (PAS)  to  Work  Adjustment 
Training:  A  Replication  and  Extension 

Principal  Investigator:  Richard  T.  Roessler.  Ph.D. 

Status:  Completed 

Dotes:  April  1979-f=ebruary  1980 

Cost:  Annual  $14,853  Projected  Total  $15,000 

RT  Annual  $9,274  RT  %  of  Annual  Total  62% 

Annual  Report  Reference:  ^15.  Page  311.  R-176 

OBJECTIVES: 

1   To  repiicate  the  results  of  a  previous  stuav  of  the  coritribution  of  PAS  to  work  oajusfment  (R-135). 

2.  To  extend  the  evaluation  of  Personal  Achievennent  Skills  to  assessment  of  the  skill  cevelopment 
of  rehabilitcnon  clients. 

3,  To  implemenr  the  framing  as  a  regular  feature  of  the  work  adjustm.ent  progrcrr  at  VVccdrcw 
Wilson  Rehabilitation  Center  if  results  of  the  stuay  are  pronnising. 

METHODOLOGY:  A  ronconn  sample  technique  was  used  to  assign  24  clients  to  one  of  three  Personal 
Achievement  Skills  groups  (8  per  group)  and  8  clients  to  regular  work  cajusrment  services.  All 
Clients  were  selected  from  the  current  roster  of  clients  enrollea  in  the  work  adjustment  program  at 
Wcodrow  Wilson.  Both  groups  were  pre  and  post-tested  overo  peroid  of  ^y^/e^ve  weeks  bygrcduare 
students  in  psychology  from  James  Madison  University  (Horrisburg,  VA. )  Under  The  supervision 
of  the  Director  of  Psychological  Services  at  Woodrow  Wilson  Rehabilitarion  Center. 

Three  teams  consisting  of  a  ieaderand  co-leader,  both  of  whom,  are  instructors  on  rhe  work  adjusr- 
menr  staff  or  members  of  the  Psychological  Services  Departmenr,  conducted  rnree  PAS  groups, 
three  days  a  week  for  one  and  one-half  hours  each  session,  over  a  12-weei<  period.  All  leacers 
and  co-headers  were  framed  prior  to  the  start  of  this  program  by  Arkansas  PehaDiiirarion  Qesearcn 
and  Traming  Center  faculty. 

Outcom.e  enteric  for  the  evaluation  induce  the  following: 

1   The  Carknuff  Scales  (interpersonal  Communications)  (Car,<huff,  1*^76). 

2-  The  Means-Enas  Prooiem  Soiving  .Vleosure  (Piatt     Soivcck.  ^^975) 

3  Rosenberg's  (1965)  Self-Esteem  Scafe. 

d  The  "3oai-Serting  Interview 

5.  Ccntril's  (1965)  Life  Ladder  Measure. 

Pre  and  post-resting  of  clients  followed  a  structured  interview  aoprcacn  interscersm.g  the  sxiH 
measures  with  the  self-oerception  measures,  inter/iewers  were  trained  to  conduct  fhe  procedure 
Dv  memoers  of  the  researcn  team  and  oracticea  the  prccecure  with  renobuitaticn  ciients  cefore 
beginnjng  pre-*est  mrerviews.  interviews  with  experimental  and  conrrot  clients  were  conducted 
on  a  scneduled  casis  which  was  cporovea  oy  the  Wcoarow  Wilson  Pencoiiitction  Center  During 
corh  preanc  post-resting  sessions  interviewers  dia  not  know  the  group  membersnio  of  the  clienrs. 
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FINDINGS  TO  DATE:  In  Februan/,  1979.  the  Personal  Acnievemenr  Skills  Training  with  students  began  jn  the 
work  adjustment  center  The  research  study  required  that  four  grouDS  be  selectee  ar  random 
from  students  currently  enrolled  in  the  work  aajustment  center.  Three  of  these  groups  were  ex- 
perimenra!  groups  (n^8),  and  one  group  was  a  control  group  (n=3)  The  three  experimental 
groups  representee  drfferen:-  levels  of  intelligence  with  group  one  having  the  lowest  inrelligence 
ClQ=52-61  )f  group  two.  moderate  intelligence  (IQ=62-7^i);  and  group  three,  nigher  intelligence 
(ia=75-97). 

Sir^ce  only  32  students  were  available  for  the  study,  the  experimental  and  control  groups  were 
smaller  than  planned.  Initiallv,  50  students,  all  with  an  IQ  cbove  70,  we'-e  to  be  involved  m  the 
study  However,  enrollment  patterns  in  worK  adjustment  resulted  m  a  large  proportion  of  the 
pamcipants  having  a  lower  IQ  than  usually  recommended  for  PAS  trojnmg.  In  the  past,  it  has  oeen 
suggested  the:  an  IQ  of  70  be  a  cutoff  for  Personal  Acnievemenr  Skiils  Training. 

Client  gains  vyere  assessed  \n  each  of  two  skill  areas.  proDiem-solving  (Piart  &  Spivack,  1 975)  end 
interpersonal  communication  (Carkhuff.  1976).  3ased  on  the  results  of  the  study,  students  m  the 
Personal  Achievement  Skills  groups  gained  no  mere  in  either  of  these  areas  than  did  the  control 
students.  Since  all  participants  responded  at  both  pre  and  posr-testing  with  one  to  ^A/o  methods 
for  resolving  problems  presented  ;n  the  problem-solving  measure,  it  can  be  concluded  that  PAS 
training  did  not  result  in  improved  problem-solving  skills. 

A  similar  lack  of  effect  was  found  with  the  interoersonol  skiils  measure  administered  rn  the  study. 
At  both  pre  and  post-testing,  students  in  the  trained  and  control  grouDS  responaed  with  level  2.0 
responses  on  Carkhuff  s  (1976)  nine  point  scale.  The  level  2.0  response  is  basically  an  accurate 
response  to  the  content  of  a  statement  with  no  reference  ro  the  feeing.  Trainee  students  were 
expected  to  be  m.cre  sensitive  to  the  feeding  element  of  communicar.on  as  a  function  of  pamcj- 
pating  in  Personal  Achievement  Skii's  Training. 

Over  the  course  of  the  studv.  particioants  m  both  tne  trained  and  control  groups  retcinea  a 
mccerate  level  of  self-esteem  No  statistically  significant  gains  were  reporrea  frcm  a  previous  J^AS 
studv  wtth  rehabrliTaticn  clients  (r?oessler.  1973).  Similarly,  no  signficant  changes  were  noted  for 
the  trained  groups  on  the  Self-anchoring  Life  Ladder.  As  mentioned  in  the  pre-test  profile,  the 
trained  and  untramea  groups  at  both  pre  and  post-testing  rendeo  to  report  c  positive  ouncok 
with  five  years  in  the  future  being  closer  to  their  best  oossibie  Sife  man  either  their  status  now  or 
their  status  ^ive  years  :n  tne  past.  Previous  reseorcn  reported  gains  in  life  outlook  for  renabiiitatfon 
clients  (f^oessier.  Ccok,  &  Ldlara,  1976)  :n  PAS  training. 

Consistent  with  other  studies  of  Personal  Achievement  Skills,  statistical  trends  toward  a  treatment 
effect  as  measured  by  two  self-reocrt  measures  of  goal-setting  were  found,  in  essence,  results  on 
the  goal-setting  measures  inoicated  that  participation  in  Personal  Achievement  S<.iii^  seems  to 
facilitate  goal  attainment  on  the  part  of  rehaoilitaticn  clients. 

Several  more  impressionistic  evaluations  of  Personal  Acnevement  Skills  were  completed.  Grouo 
leaders  assessed  the  trojning  experience  positively  ana  enjoyed  usjng  ^he  program  with  stucenrs. 
Written  stuaent  evaluations  regarding  PAS  echoed  the  positive  oerceotions  reoorred  bv  the  staff 
A  large  ma)orl^/  of  students  (over  90%)  indicated  that  rney  felt  the  program  was  beneficial,  that 
they  would  oarticipate  tn  a  similar  grouo,  and  that  rhey  wouia  recommena  sucn  a  grcuo  coun- 
seling program  to  a  friend. 

The  foilcwtng  recommendarions  for  future  use  of  Personal  Achievement  Skills  resultec  from 
this  sTud^/ 

^ .  Qeexamine  the  acplicaoiiitv  of  the  PAS  approach  for  training  individuals  with  lower  ^Q's. 

2.  Provide  staff  with  more  intensive  training  in  Personal  Acntevement  Skills  Training  focusing  on  not 
oniv  course  content  out  also  on  the  tecnmoues  of  self-ccntrc;  of  behavior,  gooi  setting,  ana  inrer- 
oersonai  skills. 

3  Provide  staff  with  release  time  ro  conduct  the  PAS  program. 

-1  Evaluate  the  acorcpnateness  of  the  measures  of  psvcro5CC;ai  gem.  end 

5   Provide  mere  ongoing  training  support  from  .^T-13  during  the  course  or  rne  PAS  sessions 
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APP'jCABiLiry-  f^enaDiiitation  of  individuals  with  aisabilifies  mciuaes  nor  oniv  vocational  but  ciso  cre- 
vocationai  rrcining.  As  a  prevoccnonai  training  aoproacn.  Personal  Acnievemenr  Skiiis  ras 
dermonsTrarea  m  several  renaoiiitation  sefings  its  pcsinve  effect  on  ciienr  seif-oercecnon  'his 
stuay  nor  only  sougnr  to  repiicare  PAS'  effect  on  self-oerception  bur  aiso  roesrim.are  the  rramirc's 
effect  on  client  communication,  orodem-soiving.  ana  goai-serrmg  sxiils 


167  Systemaiic  Caseload  Management  in  Rehabilitation  Counseling 


Principal  Investigators: 

Sfotus: 
Dates: 
Cost: 

Annual  Report  Reference: 


Stanford  Rubin,  Ed.D 
Roy  Farley.  Ed.D. 

Continuing 

March  1976-February  1981 
Annual  $25,241 
RT  Annual  $16,874 
^*15,  Page  32.  R-151 


Projected  Total  $60,000 
RT  %  of  Annual  Total  67% 


OBJECTIVES:  The  overall  oDjecrive  of  this  project  is  to  develop  the  Systennoric  Caseload  Management 
(SCM)  training  package.  The  training  contained  In  that  package  is  airecred  at  upgrading  reha- 
ciiitation  coLinselcr  skills  related  to  the  management  of  en  entire  caseload  of  rehabilitation 
cJienrs. 

SCM  training  covers  tnree  major  phase::  Planning,  Tirr.e  Management  and  Progress  Review. 
Planning  focuses  on  r"*»e  specification  of  goals  and  action  plans  to  be  accom.oiished  by  the 
counselor  The  counselor  plans  for  the  use  of  ms/her  time,  resources  ana  all  counselor  rcsks.  Time 
Monagment  deals  --vjth  the  effective  allocation  of  rencbilitanon  counseior  rime  for  the  cnticai 
tasks  perform.ea  by  the  counselor  to  meet  ciient.  counselor  and  agency  neeas.  Progress  Reviesv  ;s 
the  regular  assessment  by  the  counselor  of  nis/her  occompiisnmenrs  to  determine  if  tne  piannea 
goals  have  been  achieved,  these  three  phases  ore  directed  to  the  following  three  oasic  quesricns. 
( 1 )  What  is  to  be  cccomDiished  and  how'^  (2)  When  is  tne  task  done?  and  ( 3)  Was  the  tcsk  done 
and  if  not  what  should  oe  cone  ro  accompiish  it? 

During  SCM  Training  the  counselor  will  be  introduced  to  the  knowledge  and  skiiis  necessap/  to 
clan,  manage  time  end  assess  progress.  There  ere  also  trainee  participation  exercises  aesigned 
to  promote  the  learning  of  the  principles  througn  direct  experience.  Additionally,  tne  trainee  will 
be  provided  with  working  tools  for  implementing  the  principles  of  effecrive  planning,  timie 
management  and  progress  review. 


METHODOLOGY- 

1.  Three  i reining  modules  will  oe  developed.  Tne  first  framing  mcduie  wiil  be  directed  or  teaching 
effective  olanning  skills  the  second  training  module  vill  be  directed  at  teoching  effecrive  time 
mcnagem.enr  skills.  The  third  training  package  will  be  oirected  or  reacning  effecitve  program 
review  skills. 


2.  Assessment  cevrces  will  be  developea  to  assess  the  following  areas  of  training: 

a.  Cognitive  Gain:  Tests  will  be  develoced  to  measure  trainee  comprenension  of  the  con- 
cepts and  principles  presented  in  the  training  mcoules. 

b.  Skiiis  Goin:  The  degree  to  which  the  trainees  learn  the  skills  acvocotea  in  the  training 
modules  will  be  determined  via  direct  observatfon  of  their  ccpaoiiitv  to  emit  the  cesired 
behaviors.  Necessary  rating  scales  will  be  developea. 

c.  Artituainal  Evaluation:  Ar^  evaluation  form  will  be  cevetopea  to  measure  the  trainee's 
satisfaction  with  the  training. 
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3.  Assessment  of  the  Training  Modules. 

In  order  to  defernnine  the  effect  of  training,  the  following  will  be  performed: 

a.  A  random  sample  of  ret^abilitafion  counselors  will  be  drawn  and  divided  into  an  experi- 
mental (training)  and  a  control  (no  framing)  group. 

b.  J<nowiedge  af  cpproonate  behavior  and  obilirv  to  emit  such  behavior  will  be  assessed 
prior  to  training. 

c.  The  experimental  group  will  receive  the  Facilitative  Management  Training. 

d.  The  control  group  will  receive  no  trai^^ing. 

e.  Following  completion  of  training  the  counselor  rrainees  will  be  assessed  to  aetermine  if  c.ny 
cognitive  or  behavioral  development  has  occurred.  Also,  the  attiruainai  evaluation  c2e~ 
scribed  above  will  be  odm.imstered  to  rhe  exoenmenral  group. 

FINDINGS  TO  DATE:  The  development  of  the  package  has  been  completed  and  includes  a  trai  ner* s  guide, 
participant's  workbook,  and  o  typescript  manual. 

Planning  for  the  evaluation  phase  of  the  project  is  being  undertaken  now. 

APPLlCABlLlTV  The  results  af  this  reseorch  could  have  considerable  impact  on  the  practice  of  reha- 
bilitation counseling,  particuiariy  in  terms  of  reducing  caselood  size,  increasing  case  processing 
effectiveness,  and  improving  non-ciient  interaction.  For  the  first  time,  a  comprehensive  model 
should  be  available  within  which  the  counselor  can  be  maximally  effective  m  the  rote  and  func- 
rions  prescribed  Oy  the  system  and  by  client  needs. 

168  Rehabilitation  Intake  Inten/iewing  Skills  (name  change  from  Infomnotion 
Exchange  Effectiveness  in  Rehabilitation  Counseling) 

Principal  Investigator:  Stanford     Rubin.  Ed.D. 

Status:  Continuing 

Dates:  March  i  976-(=ebruary  i980 

Cost-  Annual  $57,756  Projected  Total  $126,000 

HT  Annual  $36,003  RT  %  of  Annual  Total  62% 

Annual  Report  Reference:  ^iS,  Page  48.  R-lsa 

OBJECTIVES:  The  Overall  objecttve  of  this  project  is  ro  develop  rhe  Information  Exchange  Package.  The 
rratnjng  contained  in  rhar  package  is  directed  at  reaching  rehabilitation  counselors: 

1.  the  rvpes  of  informatjon  rhat  should  be  collected  during  the  intake  interview. 

2.  the  rypes  of  information  that  should  be  disseminated  to  a  client  dunng  rhe  intake  interview. 

3.  an  effective  intake  inref\'few  information  collection  sryie.  ana 
4  an  affective  intake  interview  information  dissemination  stvie. 

V1ETHODOLOGY 

^  Two  rraining  modules  will  be  developed.  The  first  training  module  will  oe  directed  ot  teacmng 
effective  information  ccHec:1ron  skills.  The  second  Training  moaule  will  oe  dtrecrec  a:  teccning 
effective  information  dissemination  skills. 

2-  Assessmer^t  devices  will  be  aeveicoed  to  assess  rh  .  'oHOwmg  areas  of  rrainmg: 

a.  Cognitive  Go;n:  Tests  will  be  developed  ro  measure  trainee  comprehension  of  the  con- 
ceots  and  principles  presented  m  the  training  modules. 

o  Skiils  Gain:  The  degree  ro  which  the  trainees  iearn  the  skills  advocated  in  the  rrainmg 
modules  will  oe  aeterm.med  via  direct  ooservation  of  rhetr  caoabiiifv  ro  emir  *he  aesirea 
behaviors.  Necessary  raring  scales  will  be  developed. 

c.  Amtudinat  Evaluation:  An  evaluation  form  wiit  oe  develccec  ro  m.easure  the  rrcinee  s 
satisfaction  with  rhe  provioed  rroining. 
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3.  Assessment  of  training  modules,  in  order  fo  determine  the  effecf  or  training,  the  tolicwing  will 
be  performed: 

a.  A  random  sample  of  rencbHitarion  counselors  will  be  drawn  and  divided  into  on  experi- 
mental (training)  and  control  (no-training)  group. 

b.  Knowledge  of  appropriate  information  disseminarian  end  information  collection  behavior 
and  ability  to  emit  sucn  behavior  will  be  assessed  prior  fo  training. 

c.  The  experimental  group  will  receive  the  information  Exchange  Training. 

d.  The  control  group  will  receive  na  training. 

e.  Following  completion  of  training  the  counselor  Trainees  wiiJ  be  assessea  ro  determine  if 
any  cognitive  or  behavioral  development  has  occurred. 

FINDINGS  TO  DATE:  The  develcpm.ent  of  the  package  has  been  completed  and  includes  a  trainer's  guide, 
participant's  workbook,  and  typescript  manual. 

Planning  for  the  evaluation  phase  of  the  project  is  being  undertaken  now. 

APPLICABILITY-  Increasing  rehabilitation  counselor  skills  in  information  collection  ana  snformiction 
dissemination  snould  make  them  better  providers  of  services  to  the  severely  disabieo.  This  training 
program  whrch  is  designed  to  tncrease  such  counselor  skill  should  therefore  eventually  impact  on 
client  satisfaction  with  agency  services. 


169  Refinement  and  Evaluation  of  a  Systenn  for  Weighting  Case  Closures 


OBJECTIVES:  Successful  rehabilitation  as  indicated  by  the  "26"  closure  has  traaitionaily  been  the  single 
most  important  goal  of  the  vocational  rehabilitation  system  Not  only  was  the  goal  measurable 
and  eosy  to  interpret  but  it  also  aaequately  reflected  the  priorities  of  the  state-federal  orcgrcm. 
Continuously  changing  program  goals  and  an  expanded  ccnceot  of -uccessfui  rehabilitation 
have  now  rendered  the  "26"  closure  inoppropriate  as  the  sole  measure  of  success.  Newer  ana 
m.cre  complex  goals  require  mare  aavanced  measurement  and  program  evaluation 
technology.  The  development  of  caseload  weighting  systems  is  one  approach  to  the  problem. 
The  overall  purpose  of  the  project  is  to  refine  and  evaluate  the  outcome  mecsurem.ent/weightec! 
case  closure  system  currently  used  bv  the  Arkansas  Division  of  Rencbiiitation  Services.  This  refinea 
system  may  then  be  used  by  RSA  and/or  state  rehabilitation  agency  policy  makers  and  program 
developers  as  a  moGei  for  the  eventual  implementation  of  a  notional  weighted  case  c:csure 
system.  Information  regarding  the  current  Arkansas  system  clearly  indicates  thai  immediate  ana 
extensive  evaluation  of  the  system  as  it  now  exists  would  be  counter-productive.  Thus  rhe 
approach  to  be  used  by  this  project  includes  a  historical  revjew  of  the  Arkonsas  system  ana  an 
uDdote  of  the  current  store-of-the-arr  incorporating  input  from  rehabilitation  professionals  having 
knowledge  of  weighted  case  closure  systems,  rehaoilitatian  counselors  end  supervisors  who  have 
personally  workeo  under  the  Art<ansas  system,  end  a  representative  from  rhe  Arkansas  Consumer 
Advisory  Council  for  Rehabilitation  Services. 

There  are  five  specific  project  ccjectives: 

"   Descnce  and  evaluate  the  current  Arkansas  system  for  client  cutccme  assessment  and  weighting 
case  Closures  (ASCM  -  Arkansas  Service  i^utcome  Measure), 

2.  update  the  'itercture  review  ana  state-of-ihe<3rt  relative  to  weicntirg  cose  Closures. 

3  '"define  the  /^.rkonscs  Ser^yice  Outcome  Measurement  insr.ojment  ana  the  systemi  ror  its  urilizaticn 
and  intercrerotion 

:mciemenr  end  evaluate  the  retined  instrument  cno  utii.zanon  svstem. 


Principal  Investigator: 

Status 
Dates: 


Paul  G.  Cooper.  Ph.D. 
Continuing 

October  1977-Sepiember  1980 

Annual  $132,633 
RT  Annual  0 

3*15,  Page  44a.  R-170 


Cost: 


Projected  Tctcl  $276,000 
RT  %  of  Annual  Total  0 


Annual  Report  Reference: 


EMC 
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5.  Analyze  data  and  disseminate  findings. 

iVIETHODOLOGV:  The  project  described  herein  represents  a  comprehensive  program  conducted  by  rhe 
Arkansas  Rehabilitation  Research  and  Training  Center  to  develop  a  case  weighting  system  for 
vocational  rehaoilitctron  agencies.  In  order  to  effectively  design  a  system  which  meets  the  needs 
of  the  agencies,  several  groups  of  rehabilitation  professionals  were  consulted.  These  included  the 
agency  advisory  committee  consisting  of  counselors,  supervisors,  and  line  administrcrors  from  o 
state  agency:  the  technical  assistance  group  which  consisted  of  researchers,  program 
evaluoTors,  and  orher  rehabilitation  professionals;  and  fhe  project  advisor/  ccmmiii^e  which 
consisted  of  top  ranking  state  agency  administrators,  regional  office  representatives  from 
Rehabilitation  Services  Adm.inistraticn  in  Washington. 

As  a  result  of  the  consultation  with  these  groups  and  comprehensive  literature  review,  specific 
objectives  of  the  project  were  defined.  The  caseioco  weighting  system  developed  represents  an 
ottempr  to  provide  the  infcrmarlon  necesscn/  for  more  adeduate  recognition  of  outstanding 
performance  by  counselors  and  other  service  units  within  vocational  rehabilitation  agencies. 
Specifically,  the  ccseioad  weighting  system  is  designed  to  provide  input  into  the  counselor 
evaluation  process.  Tne  system  will  provide  counselors,  supervisors,  program  evaiuators.  and 
administrators  with  the  additional  information  structured  for  optimum  utifify  and  the  evaluation  of 
the  service  delivery  system.  Client  data  will  be  collected  and  maintained  via  on  Integrated 
management  information  system  designed  as  a  part  of  the  project  Training  packages  in  the 
utilization  of  the  system  will  also  be  completed, 

FINDINGS  TO  DATE:  The  caseiood  profile  consists  on  standardized  scores  and  percentile  ranks  for  each 
counselor  on  seven  dimensions  of  counselor  performance.  These  are  the  weighted  outcome 
index,  ccseioad  potential,  effort,  average  potential,  productivity,  total  closures,  and  number  of 
successes.  These  profile  points  ore  intended  to  give  a  concise  overview  of  the  caseload  relative  to 
other  caseloads  in  the  agency,  it  is  planned  that  counselors  and  supervisors  receive  cumulative 
profile  summaries  at  regular  intervals  (monthly  or  Quarterly)  throughout  the  fiscal  year.  Fcrecch 
dimiension  of  the  profile  two  types  of  scores  are  plotted  on  fhe  same  graph— percentile  ranks  cno 
standardized  scores  wii'h  mean  50  and  stanaard  deviation  10.  The  percentile  ronks  allow 
compariscn  of  a  given  caseload  with  ail  others  in  agency  while  the  standardized  scores  give  a 
better  perspective  of  the  amount  of  deviation  from  the  norm. 

In  summary,  it  is  planned  that  superviscrs.  counselors,  and  administrators  receive  on  a  periccJic  basts 
from  their  data  prccessing  section  a  6-pcint  profi'a  of  the  caseloads  in  rheir  area  of  responsibility. 
"H^us  profile  will  consist  of  (I)  caseload  outcome  'noex.  (2)  fetal  ccseioad  potential.  (3)  average 
case  potentiai.  (^)  caseiood  odds  ratio  (the  expected. number  of  successes  divided  by  the 
expected  number  of  failures),  (5)  effort  index,  and  (6)  productivity  indexes.  The  outcome  index, 
effort  index,  and  productivity  index  will  be  cumulative  from  the  first  of  the  fiscal  year,  while  the 
three  difficulty  or  potential  measures— total  caseload  potential,  overage  case  potentiaL  ana 
caseload  odds  ratio— wHI  reflect  caseload  difficulty  based  on  active  cases  at  the  time  of  reporring. 
Percentile  ranks  witl  be  given  with  all  scores  so  that  any  caselccds  may  be  compored  with  the 
agency  as  c  whole.  It  must  be  reiterated  that  this  proposed  system  is  not  designed  to  replace  the 
existing  system  of  evaiuatjon  for  the  sen/ice  delivery  system  but  only  to  cugm.ent  it.  ft  is  hcceo  that 
the  caseload  weighting  approach  will  provide  a  more  comprehensive  icoK  at  the  effectiveness  of 
rehabtlitation  services. 

APPUCABIUTV'  The  overall  objective  of  this  project  is  to  refine,  demonstrate,  end  evaluate  a  weighted 
case  Closure  system,  in  reaching  rhis  objective,  ^>vo  soecific  cenefits  will  oe  realized.  Frst.  rhe 
project  will  result  m  on  uo-ro-oate  syntnesjs  of  theore^'icoi  krcv^iecge  ana  practical  e.xper;ence 
re'Cting  to  weightec  case  Closure  systems.  Secona.  rhe  project  wiH  result  m  a  system  wncse  origin 
one  conceorion  resuitea  from  state  agency  neea.  This  system  wni  have  been  refined  vjsing 
mer nodoiogicctty  sound  resecrcn  principles  ana  wii!  have  been  demonstrated  end  evaiuareo  on 
a  *ui!-sca!e  oasis  wirhm  a  state  agency.  Shoula  this  evaluation  prove  favoraoie  t-he  sysrem  mav 
senye  as  a  model  'or  otn.er  agencies  wisrimg  to  im.pfement  o  weignted  case  cicsure  svstem 

"he  crcauc*s  of  -r^is  prcject  are  cesigned  primarily  for  rhe  consumption  or  rehooiiitaticn  coney 
mcKers  ana  orcgrom  -seveicoers.  That  is.  the  system  ro  oe  refinea  and  evaluated  vyiil  serve  as  o 
guide.  *o  t'^cse  .r  cutrcr'r/.  *or  rne  imciementaticn  of  a  /veignrea  cose  cicsure  svstemi  *inese 
coiicv  makers  era  program  eeveior'=^rs  m.ay  oe  eirher  norionai  or  state  ^evei  professjonais.  ^ne 
.mciemenraticn  o»  cny  weignred  case  cicsure  system  wni  affect  the  evaluation  of  -ncivicuai 
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renabiiifGTion  counselors,  hence  ;r  rr,usr  necesscrilv  effect  their  nnctivatfon  for  quaiin/  per- 
formance. Since  one  of  *ne  purcoses  of  any  weignred  case  c:osure  sysrem  is  to  give  Cifferennci 
"credir"  foe  the  successful  renacilirction  of  '^cifficuif*  ana  "easv"  ca^es.  rnose  counselors  working 
primarily  with  severely  aiscoied  clients  should  see  their  efforts  more  equirabfy  rewaraeo. 

^ine  products  of  this  reseoron  will  form  a  Dosisforconnnuea  investigation,  refinement,  and  cemon- 
strarion  of  weighted  case  closure  systems,  it  is  onticipatea  tt^.or  rne  refined  system  resutting  from 
the  project  may  serve  as  a  modei  tor  other  agencies.  Fhus  the  products  of  this  proiect  may  be 
utilized  airectly  toy  state  vocational  rehabilitation  programs  as  weil  as  ♦ndirectly  by  other  research- 
ers wishjng  to  further  refine  ihe  state-of-the-art  for  weighting  case  closures. 

i  70  Comprehensive  Follow-Up  of  Arkansas  Rehabilitation  Clients  Served  by 
the  Hot  Springs  Rehabilitation  Center,  1965-1978 

Principal  Investigator:  Daniei  Cook,  Ph.D. 

Status:  Continuing 

Dotes:  October  1978-June  1961 

Cost:  Annual  $55,004  Projected  Total  $130,000 

RT  Annual  $33,251  RT  %  of  Annual  Total  60% 

Annual  Report  Reference:  ^15.  Page  475,  R-1 72 

OBJECTiVES. 

1.  To  review  the  *irerature  on  follow-uo  studies  wrth  regcra      formuicring  ouestionncire  'fems  ;vitn 
rt-^e  greoresr  generaijzcoiiifv'. 

2.  To  deveiCD  a  quesl'ionnc:re/reiephone  prcceaure  rc  assess  currenf  clienr  psychcsociGl  jd- 
jusrment 

3.  conaucr  a  fuii-sccie  fotlov^-uD  srudv  ana  'e^G^e  currenr  psvcr.oscciai  end  vocchcnai  cdjust- 
nnent  ro  line  r/pe  of  service  received  by  rhe  cnenr  popuianon: 

c^,  over  ^50  spinal  core  injured  c:ients  referred  ro  Ar^<ansGS  .^ehabiliarion  Services. 

b.  over  2.500  clients  wno  received  services  cr  "ne  Hot  Springs  RehaDilifaricn  Cenrer  ^9oc  ro 
'<?63,  cna 

c.  aoDroximately  3C0  mtxed  discDiliW  clients  enrofiea  or  me  Hor  Scnngs  i^encciiircr:;.;^ 
Center  "977-1973, 

iViETHODOLCGY'  A  seven  cage  3S-irem  follow-up  questionnaire  was  developed.  Folfow-up  procedures 
consisted  of  iccoTtng  forrrer  clients  by  obrcining  last  known  aacresses  from  rehcbiiitction  cenrer 
files  end  rei^abiiitation  cistrict  offices.  Former  clients'  currenf  cadresses  ana  telephone  numcers 
•A/ere  iccated  by  either  a)  searching  the  telephone  alceo^cry  of  city  of  last  known  address,  cr  c) 
iocoring  termer  cnenrs'  em.ergencv  contacts,  ore)  Iccaring  relatives  or  persons  with  former  Clients' 
some  surname  in  C3^y  of  'ast  forv^arding  address.  If  located,  former  ctients  were  briefly  inten/iewed 
bv  phone  ana  cferred  to  the  m.ati  follow-up  auesttonnaire.  Stcndcrd  m.cil  follow-up  procedures. 
;nciuaing  oostccrd  remmcer,  at  regular  intervals,  were  used. 

PiNDINGS  TO  DATE:  Of  the  953  ex-c:ier  rs  m  the  survey  poouir  ;ion.  we  wereacie  to  ioccte  andsampie  225. 
Stgnificanf  nndings  induced: 

-tftv-six  percent  of  the  ex-c:ients  were  working  ct  follow-up  end  73%  hod  held  some  emolcym.enr 
since  iecving  HSkC. 

2.  rcrT>/-nine  percenr  of  the  ex-clients  who  were  working  at  fcltcw-up  had  been  employee  on  ^he 
some  iOb  for  5  years  or  =onc3r. 

3.  SixT/  percent  of  the  wcn<ing  ex-c:ients  believec  that  VR  services  were  helpful  in  gefring  rheir  jccs, 

4  3evenr-/- three  percent  of  *he  former  clients  were  not  employee  in  cccupcrlens  eirecriy  relcred  •o 
the  vccericnel  training  that  thev  had  receivea  er  HSi7C. 

5.  rcrT>/-seven  percent  of  tne  unem.pjoyed  ex-ciienrs  inelccted  that  they  had  received  no 
enccuregeme  r  f.'om  their  temiilies  m  their  effcrrs  to  ceccme  emplcyed, 
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6.  Sixty  percent  of  the  unemployed  ex-ciients  were  receiving  some  form  of  public  assistance, 
compared  to  6%  of  the  working  ex-chents.  and 

1.  Counselors'  ratings  of  psvchosocial  and  vocarionat  goal  attainment  and  overall  adjustment  ar 
HSRC  were  significant  predictors  of  work  status  at  follow-up  ana  12-year  employment  histoiy. 

APPLICABILITY-  Foiiow-up  studies  ore  a  federally  manocrea  evaiuanon  cctiviW  However  foiicw-uo 
studies  present  fcrmidaoie  mernoaoiogical  prcoiems  nor  adaressed  cy  legislated  evaiuanon 
standards.  Pesufts  will  provide  informatJon  on  improving  cienr  service  aeiivery 


i  71  Developn-ant  and  Evaluation  of  a  Self-Report  instrument  to  Assess  Basic 
Life  Skills:  The  Psychosocial  Development  Matrix  Questionnaire 

Principal  Investigator:  Robert  L.  Akridge,  Ed.D. 

Status:  Continuing 

Dates:  November  1978-October  1980 

Cost:  Annuel  $12,820  Projected  Total  $25,700 

RT  Annual  $7,800  RT  %  of  Annual  Total  6i% 

Annual  Report  Reference:  ^15,  Page  251,  R-173 

OBJECTIVES: 

1  Tc  lde^ri^/  and/or  consrnjct  a  ser  of  ^'est  items  whicn  provide  a  sample  of  bcsic  t^fe  5'<iJisccn:^i5Te^i" 
with  rhe  modei  deveioced  in  projects  r<-164  and  MD-9  (Psycnosocicl  Oeveicpment  Matrix 
QuesTicnncire); 

2.  evcluare  the  criitt--/  of  the  Psychosocial  Development  Matrix  Questionnaire  (  PDMQ  j  for  client 
assessmenr  ana  progrOi-r^  evaluarion  m  rehci^iiirat'on; 

ro  evaluate  the  reiiapititv  of  the  PDMQ; 
•d.  ro  evaluate  the  vaiidit^/  of  the  PDMQ; 

5.  tc  aevelop  normative  PDMQ  date  for  rhe  general  population  end  for  oarricular  disaoiiir./  groups 
(after  acceoraDie  reliaoiiity  ana  vatidrty  is  established). 

MErHCCCLCGV* 

1.  Hove  a  group  of  Aojusrmenr  Specialists  rate  each  item  for  content  vaiidih/; 

2.  administer  the  instrument  to  a  large  number  of  handicapped  individuals  and  non-handicapped 
incividuals  to  establish  norms; 

3  conduct  factor  analysis  and  irem  cnaiysis  toascertam  internal  consisrencvcnd  CGr*^rrucrvc!:c:rv 

4,  correlate  PDMQ  factor  scores  with  other  related  instrumen  l^s  to  estoDlish  concurrent  vaiidit^^  end 
construct  v/aiiOiry:  and 

5.  compute  aipho  coefficients  to  establish  the  reliability  of  each  sub-score  and  total  score. 

:   conduct  drscriminction  studies  to  determine  the  power  c:  the  PDiMQ  to  discriminate  cetvveen  we!i 
iienned  groups  (aisaDlli^/  groups,  treatment  groups,  aiagncstic  groups,  etc.). 

riNDlNGS  TO  DATE:  Rehabilitation  administrators,  counselors,  and  aajustmenf  specialists  were  generally 
in  agreement  m  endorsing  the  content  validity  of  the  PDMQ  items.  Factor  analytic  studies  ana 
orher  multivariate  analysis  of  data  resulting  from  administering  the  rotat  114  item  PDMQ  re^jlted 
in  a  number  of  shorter  scales.  Basic  coping  s»<iils  in  the  psychosocial  domain  were  found  to  cluster 
at  three  levels  of  actions  resulting  in  the  foflovving  three  sub-scctes:  (a)  Self<Dontrol  -  10  items  - 
GiDha  =  .91.  (b)  Interpersonal  Relations  -  15  items  -  alphc:  =  95,  and  (c)  Life  Planning 
(environmenral  coping)  - 15  items  -  alpha  =  95.  Tne  sum  of  these  thrf=?e  scaies  provides  o  general 
incex  of  bcsic  life  skills  from  the  client's  perspecrive.  The  reiicbiliry-  of  the  total  scale  is  96.  The  PDM 
Gic  'v  yields  attribute  or  st^/ie  of  behaving  scores  on  rhe  following  five  dimensions:  (a)  openness  to 
excerience.  (b)  ccgnitive  ccmptexitv,  (c)  affective  responsiveness,  (d)  purpcsefulness,  ana  (e) 
ptoactiveness. 

FRir 


University  of  Arkansas 


Severe!  yclrCI^/  sfucies  nave  oeen  concucrea  as  ancdjuncr  Tcccllecnng  oGsic  ncrm  aara.  Sorr.e 
of  the  correiarionai  analyses  with  orner  msrnjmenrs  'HCJuce:  The  Human  Sepyice  Sccie.  i7osen- 
cerg's  Self-esteem  scale,  '^otters  i.E.  Scaie,  ana  cnenr  cenavicr  raring  scales  on  rne  lOiiowmg 
aimensions:  seif-cirecnve.  seif-reveaiing,  inrernalizcTton/exTerncnzarion  Four  creaicricn  sruoies 
were  ccnaucrec  using  inaivicuci  PD'MQ  items  as  multivariate  precictors  cf  grouD  memcersnio 
"^he  instrument  was  a  ^^ery  powerful  preaictor  cf  tne  following:  (a)  oisabnitv  groupings.  >'b;  com- 
petitive, non-comperitive.  or  no  work  experience,  (c)  appraising  one  s  financioi  status  as  hign. 
middle,  or  low.  and  (d)  a  four-way  typology  made  up  of  high  or  low  self-evaluation  on  seif-reporr 
inventories  and  high  or  low  performance  (evaluation  by  others). 

An  experimental  edition  of  PDM  Scales  and  User's  Manual  is  available  from  the  Principal 
Investigator.  Over  60  rehabiiitation  professionals  have  requested  the  test  matenals  during  the 
past  two  months.  This  feedback  from  the  field  plus  the  additional  norm  data  will  be  inccrpcrarea 
into  further  refining  and  improving  the  instrument. 


APPLICABILITY'  RehaDilitction  has  been  a  leader  among  the  Human  Service  professions  in  ceveicomg 
a  skills  training  approach  to  helping  people.  Too  often,  however,  the  available  assessment  teen- 
nology  still  emphasizes  o  traditional  "medical  model"  approach  which  serves  to  estcolish 
eligibility  but  fails  to  provide  information  which  is  useful  for  developing  client  programs,  "^he  PDMQ 
items  reoresent  intermediate  cbiectives  for  programs  m  ^he  psycnosociai  domain. 

i  72  Evaluation  of  the  Effect  of  Behavioral  Consultation  within  a  Comprehensive 
Rehabilitation  Center 

Principal  Investigators:  John  N.  Marr,  Ph.D. 

Suki  Hinman,  M^. 

Sfattis:  Continuing 

Dates:  January  1979-August  1981 

Cost:  Annual  $119,039  Projectec^  Total  $198400 

RT  Annual  $72,188  RT  %  of  -Annual  Totai  61% 

Annual  Report  Reference:  ^15,  Page  264,  R-174 

OBJECTIVES: 

1  To  place  o  consuKcnt  inside  a  large  comprehensive  rehcbilifOTion  facility  to  facilitate  change  \n 
service  delivery  procedures.  Consultation  objectives: 

a.  To  tecch  staff  in  the  evaiucrrian  section  to  identify  end  specify  deficit  and  surplus  behaviors 
of  Rehaoilitcrion  Center  clients. 

b.  To  teccn  Center  counselors  to  write  (on  the  basis  of  the  behavioral  cescnptions  from  the 
evaluarors,  interviews  with  The  clients,  ana  inforrr.ation  from  the  field  counselors)  individual 
rehabilitation  programs  m  rerms  of  specific  cehaviorally-srcred  objecriv^s  forecch  client 

c.  To  ■  eocn  staff  in  those  service  sections  who  nave  identified  c  need  for  training,  c  course  m 
interpersonal  fcc:litation  including  methods  of  increasing  attractiveness  cf  the  staff  as 
seconaarv  remforcers  and  methods  of  effectively  cecreasing  behaviors  that  ;mpece 
rehabilitation  progress. 

d.  ^o  consult  with  sroff  in  worf<  adjustment  and  vocationci  ^raining  areas  on  idci  itificaticn  cf 
behavioral  surpluses  and  ceficits.  on  methocs  of  ahacmg  and  cncininc;  to  ccccmptisn 
vocational  goals,  and  on  methods  of  extinction,  cverccrrection.  end  contracting  to 
decreose  benavicrs  impeaing  vocational  training. 

2  evaluate  "he  effectiveness  of  the  consultation  nntivities. 

rViE^HCCCLGG'^  "he  crincicai  investigator  executed  a  !erTe''ctcgreem.entwith  the  Center  ccministratci'. 
cdminisrrativeiv  assigning  fhs  consultant  to  him  as  c  Center  staff  mem.ber  who  vyouia  receive 
sucer/ision  from  the  crincicai  investigator  only  for  resecron  purposes.  Priorities  for  consultation 
were  cesignatea  cs  cciective  ^a-'ia  ccove.  bur  rhe  ccnsu!tonr  was  also  :nstrucved  to  resoond. 
wnen  time  ciicwec.  "c  any  other  staff  recuests  for  as. .stance  that  were  ;uaged  rafevant  to  the 
benavforat  ccnsuitaticn  mission. 
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Because  activities  conducted  by  staff  in  the  various  sections  targeted  for  training  occur  in  an 
interrejared  context,  certain  preliminary  procedural  changes  were  necessary  before  the  ciscrete 
training  activities  o.  Objectives  1a-1d  could  possibly  have  any  meaningful  or  lasting  impact  on 
the  actual  delivery  of  services  to  clients.  Accoraingly.  crucial  portions  of  the  Center's  client 
program  InformaTlon-flow  system  were  first  redesigneo  to  insure  that  ati  relevant  service-providing 
staff  would  be  cognizant  of  a  client's  behavioral  objectives,  and  to  facilitate  the  process  cf 
reporting  progress  toward  those  objectives  back  to  the  responsible  counselor.  This  included 
development  of  Individualized  Written  Center  Plan  (iWCP)  forms  and  the  revision  of  both  daily 
and  monthly  response  documents. 

Under  Objective  1a  vccational  evaluators  were  then  taught  to  describe  specific  surplus  and 
deficit  vocational  behaviors,  rather  than  to  summarize  or  interpret  client  performance.  (A 
systematic  approach  to  training  vocational  evaluators  to  routinely  evaluate  non-vocational 
behaviors  was  beyond  the  scope  of  this  projecr.)  Under  Objective  1b  Center  cour.G^lc:'*^  were 
trained  to  describe  specific  client  behavioral  surpluses  and  deficits,  and  then  to  write,  on  the  basis 
of  those  descriptions,  explicit  behaviorally-stated  client-centered  objectives  for  eoch  client 
Counselors  were  taught  the  procedures  individually  using  actual  cases  and  were  trained  .j 
criterion  by  the  consuitont  in  Phase  I;  a  new  counselor  began  Phase  I  approximately  even/  d 
weeks.  Phase  11  (initiated  on  a  counselor's  completion  of  Phase  I),  wherein  the  consultant  and 
Supervisor  of  Counseling  jointly  provided  feedback  to  counselors  singly  and  in  groups,  was 
designed  as  a  fading  process  in  order  to  transfer  responsibility  for  program  maintenance  from  the 
consultant  to  Center  staff.  In  the  current  Phase  III  counselors  receive  all  feedback  from  the 
Supervisor  of  Counseling  (with  the  unseen  and  fading  input  of  the  consultant),  who  is  also 
updating  personnel  files  to  reflect  Center  expectations  concerning  continued  quality  of  IWCPs.  A 
multipie-baseline-ocrcss'Staff  design  is  being  used  to  evaluate  the  effectiveness  of  Objective  1b 
training,  the  number  of  behavioral  descriptions  and  objectives  being  sam.pled  at  8-week  intervals 
from  the  beginning  for  the  study  to  date. 

To  achieve  Objective  1c.  houseparents  and  nursing  personnel  (RNs  LPNs,  aides,  orderlies)  were 
taught  a  1 2-week  interpersonal  facilitation  course  develoced  by  the  principal  investigator  Th.e 
consultant's  assistant  met  with  ^ive  small  groups  (^-6)  of  staff  weekly  to  lecture,  role-ploy-  and 
assign  practice  exercises.  Instruction  focused  on  increasing  staff  potency  cs  secondor/  reinforcers 
by  increasing  interpersonal  attractiveness  to  clients,  but  also  included  an  introduction  to  basic 
behovicral  techniques  used  to  increase  appropriate  client  responses  while  decreosing  those 
competing  behaviors  which  impede  rehabilitation  progress.  The  effectiveness  of  medical  and 
dormitop/  staff  training  was  assessed  in  three  ways:  (1)  a  paper-<3nd-pencii  measure  of  client- 
perceived  social  climate  was  administered  pre/post  on  each  dormitory.  (2)  cbservotfcnol  data 
on  ten  relevant  classes  of  behavior  were  collected  for  a  2-hour  period  on  each  staff  member 
before  and  after  training,  and  (3)  two  clients  from  eacn  aormltory  recorded  interval  data  (using 
3C-minute  pxxrket  timers)  on  six  classes  of  interactions  with  staff  one  dav  per  week  for  16  weeks 
prior  to.  1?  weeks  curing,  and  16  weeks  following  staff  training.  The  client  data  collectors.  AID  (for 
An  interpersonal  Dior/)  wortcers.  were  pre-troined  to  a  criterion  of  90  accuracy. 

An  administrative  decision  was  made  several  months  into  the  project,  when  it  became  clear  that 
a  systematic  approach  to  the  final  consultation  objective  would  simply  not  be  possible  within  the 
time-frame  cf  the  study,  not  to  attempt  to  achieve  Objective  1d.  As  time  allowed,  however,  the 
consultant  did  respond  on  about  a  dozen  occasions  to  special  requests  for  assistance  in  those 
areas  on  a  one-time  basis. 

FINDINGS  TO  DATE:  Ali  Center  counselors  were  rroined  individually  to  write  iWCPs  with  behavioral 
descriptions  and  cojectives:  following  Center  procedure,  they  now  write  an  iWCP  for  each  new 
clieo*'  assigned  to  them.  Two  reseorch  assistants  at  a  different  site  were  trained  by  the  consultant 
to  score  counselors"  permanent  products  for  specific  oehovjoral  descriptions  and  c!ient<:entered 
objectives,  in  preparation  for  formal  data  anolysis.  they  are  independently  rating  counselor  plans 
sampled  at  S-week  intervals.  Informci  review  of  counselor  plans  indicated  that  up  to  12  months 
offer  complering  Phase  I  of  framing  they  ore  still  writing  specific  behavioral  objecrives  for  their 
clients.  In  addition,  unsolicited  reactions  of  field  counselors  ^vove  been  ven^'  favorable,  and 
requests  have  been  received  from  the  field  for  sim.ilcr  training, 

All  houseparents  and  the  majority  of  nursing  personnel  parricipcred  in  the  12-  veek  interpersonal 
facslitaticn  course,  (.^.t  ine  request  of  their  supervisor,  three  additional  sessions  were  held  for 
houseparents  on  analyzing  and  reponing  dormitory  disturbances  in  terms  of  antecedents. 
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specific  client  behaviors,  and  consequences  including  their  own  responses.)  Data  from  ail  three 
sources  (pre/post  social  climate  survey,  pre/post  2-hour  obsen/ation  by  consultanr,  "continuous" 
interval-recording  by  clients)  have  been  compiled,  end  data  analysis  is  underway,  it  is  worthwhile 
to  note  that  the  client  data  collectors  (AID  workers)  proved  to  be  capcDie  of  reliably  raring  their 
interactions  with  stcff  in  an  unobtrusive  manner,  and  that  on  retesting  for  accuracy  (up  to  11 
months  after  training)  rhey  were  found  to  consisrenrty  meet  the  90  criterion. 

The  consultant  atso  responded  to  occasional  invitations  for  input  into  long-range  Center 
planning,  and  to  a  number  of  special  requests  for  assistance  of  the  types  originally  planned  under 
Objective  1d.  While  most  of  the  latter  relaxed  to  a  particular  client  on  a  one-time  basis,  two 
requests  were  for  the  design  and  implementation  of  continuing,  easily-resecrchable  Center-wide 
programs.  Similar  modified  overcorrection  procedures  (in  written  form)  were  developed  to  tecch 
clients  the  responsible  behaviors  of  retcrning  their  kevs  end  their  important  aocuments  such  as 
identification  cards.  The  rescet:tive  programs,  implemented  10  months  apart,  hcve  successfuily 
reduced  the  moniiy  loss  of  dormitory  keys  by  60%.  and  the  montly  loss  o^  ID-mecl  cards  by  55%. 

APPUCABILITV:  This  project,  which  placed  c  behavioral  consultant  within  a  rehabilitation  fa.rllity  as  a  staff 
member  who  concentrated  on  developing  new  programs,  training  staff  and  responding  to 
behavioral  needs  of  staff,  should  serve  as  a  demonstration  of  the  effectiveness  of  providing 
relevant  training  to  staff  while  on  the  job.  the  effectiveness  of  using  client  workers  in  research,  and 
the  effectiveness  of  various  behavior  management  procedures  developed  to  fit  specific  needs  of 
the  Center  A  proposal  for  a  new  project  programmatic  with  R-174,  intended  to  maintain  and 
extend  the  changes  in  Center  procedures  accomplished  thus  far  but  designed  in  the  context  of 
the  seryice  delivery  system  as  a  whole  (rather  than  artiticicily  isolated  segments  thereof),  is 
currently  in  preparation. 


173  Comprehensive  Investigation  of  the  Vocational  Abiiiiies  and  Motivational 
Characteristics  of  Rehabilitation  Clients 


OSJECTiVES:  The  following  broaoiy  stated  objectives  were  formulated  to  deiineote  o  comprenensive 
cescnprlcn  of  the  psvcnoicgicol  vanacies  that  are  central  ro  understanding  the  vccanonal 
bencvior  of  renabilitation  clients.  The  ultimate  purcose  of  this  mvesngation  :s  the  generation 
of  o  knowledge  base  upon  wmcn  vocatlonai  guidance  stroregies  can  be  premisea. 

1  To  construct  norms  for  rehabilitation  clients  for  standardized  instruments  that  m.eosure  various 
aspects  of  the  worV  personality,  e.g..  intellectual  capabilities,  wcrk  values,  vccoticnai  interests. 
psychomrOtor  skills,  etc. 

2.  To  com.pare  suoscmpies  of  clients,  e.g..  by  disaoititv.  age.  sex.  eaucctionai  tevei.  etc,  m  order  -o 
■soicte  the  dackgrcunc  cncractenstics  that  im.cece  or  cccesercte  rhe  vcccriorici  cdjustm.enr  of 
crscDiea  c:ienrs. 

3.  To  analyze  rhe  structural  comoiexiW  cf  the  venous  aomains  cf  rhe  wcr<  oerscncJity.  e.g..  n- 
refiectuai.  interest,  values,  etc..  ro  quantify  rhe  exrent  of  cifferenriation  that  has  cccurrea  end 
m.ake  comcansons  to  nondisaoled  pcouiancns. 

d  To  analyze  the  (nteilectuci  chcrccteristics  of  discbied  clients  end  examine  rhe  inrerreictC'nsi'iQs 
ber^een  :nreiiecruai  ^unct:cning  and  other  asoects  of  the  wor^^  perscnatiry. 

5  'o  cnaivze  ^he  nrerreiationsnips  ber^/een  psvchoscc:ai  adjustment  ana  vccaticnal  deveico- 
ment.  esceciailv  as  reflected  in  appropriate  work  values.  While  It  has  long  been  recognized  by 
renaoititanonisrs  that  restricted  vocational  deveicpm^ent  .may  impeae  the  renabilitction  orccess. 
t  :3  not  known  ro  what  extent  vocational  immcturir/  isccnfoundec  witn  difficulties  rn  psvcnosooal 
CGjustment. 


Principal  Investigator: 
Status: 


Brian  Bolton,  Ph.D. 
Continuing 

March  1979-June  1982 

Annual  $33,521 
R7  Annual  $20,135 

^^15.  Page  284.  R-175 


Dates: 


Cost 


Projected  Total  $109,000 
RT  %  of  Annual  Total  60% 


Annual  Report  reference: 
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6.  To  analyze  ^he  relationships  between  the  major  dimensions  of  rehabilitation  clients'  work  per- 
sonalities ana  their  rehaoiiitarion  outcomes,  i.e..  closure  siarus,  occupational  level,  saicry.  etc. 

7  To  analyze  the  reiCTionships  aetv/een  the  major  dimensions  of  rehabilitation  clients'  work  .oer- 
scnanties  ana  ^ne:r  'vocational  oajustmenr,  i.e.,  joo  scnsfacnon  end  sciisfactonnesscs  measured 
ov  the  Minnesota  Survey  of  Empiovmenr  Experiences. 

3  To  ourhne  the  fmoiicarions  of  resecrcn  on  the  vcccrtoncl  behavior  of  disaoied  clients  for  reha- 
bilitation counselors. 

>v1ETHODOLOGY-  in  conjunction  with  ^he  Arkansas  Rehabilitation  Sen/ice's  RIDAC  Project  (see  r?-169) 
more  than  2.0C0  applicants  for  services  received  som.e  form  of  evaluation.  One  or  more  of  the 
following  evaiucTions  were  received:  medical,  osvcnciogicai,  psychiatric,  vocational,  w'a 
General  Aotituoe  Test  3artery  The  psycnoiogicai  ana  vocational  evaluations  mciude  ^re  ac- 
minisrrarion  cf  tests  and  inventories  of  esoec:ai  relevance  ro  theassessmenrof  The  work  perscnoii- 
W  of  dtsaoied  persons.  Approximately  1.2C0  clients  received  psycnoiogicai  evaluations  thai 
measure  work  values  and  occupational  interests. 

The  instruments  that  were  administered  as  part  of  the  '"^lOAC  evaluation  or  will  be  administered 
in  conjunction  with  the  follow-up  phase  of  the  invesrigation  are  classified  according  to  the 
common  elements  m  the  models  of  vocational  behavior  proposed  oy  Gellman  ana  Hershenson. 

Background:  Standara  demographic  data  such  as  sex.  age.  education,  disabling  condition, 
work  status,  etc..  is  routinely  collected  on  the  R-300  form  ^ 

Work  Personality  and  Competencies;  Two  classes  of  instruments  were  used  (a)  abilities  (or  m.ea- 
sures  of  maximum  performance)  and  (b)  work  motivation  (or  m.easures  of  tycical  performance)- 
The  Wecnsier  Aault  intelligence  Scale  (WAIS)  is  the  standard  ciinscci  instrument  for  the  assessm^ent 
of  inteiiectuat  functioning,  using  1 1  suctesrs,  a  -arieTy  of  veroai  and  performance  5k;ils  are  tapped, 
"he  Puraue  Pegccard  proviaes  a  reiiaPie  meosure  cf  "he  ma]or  components  of  m.cnuoi  cexrerfh/ 
and  hand-eye  co-ordination.  Two  prcjecnve  tecnniqur;.  ere  emcioved  to  assess  crai/  damoge 
and  oersona;it>/  mregrcTion.  "re  3enaer-Ges:alt  -zra  ■  j  Draw-A-Person  A  specol  'Crm  of  -he 
Sixteen  Personal^^/  -actor  Guestsonnaire  ( I0PF-E)  was  used  to  quanti^■  the  pnmcn/  dimensions  cf 
normal  personality  functioning.  The  ^;Vork  Values  inventor/  ';wvi)and  the  California  Cccucanonai 
preference  Survey  (COPS)  crovided  muiti-dimensional  profiles  of  tnese  r/yo  tmporrant  asoecs  of 
the  work  personality,  '^'he  General  Aptitude  Test  Battery  (GATB).  Minnesota  Clerical  Test  (:V1CT). 
ana  Bennerr  Test  of  Mechanical  Comprehension  were  adminstered  on  o  selective  basis. 

Vocattonal  Choice  and  Placement:  inrormaTion  concernir^g  job  placem.ent.  occupational  level, 
salary,  etc.,  is  av/ailabie  on  the  R-300. 

Work  Adjustment:  "^he  Minnesota  Survey  of  Empiovmenr  Exceriences  measures  |00  sarisfacrion. 
oarisfactoriness.  ond  collects  detailed  information  aoout  ciienfs  employment  situotions. 


RNDINGS  TO  DATE. 

1  The  Assessment  of  Vccarional  Motivation  of  Physically  Disabled  Clients.  The  assessment  of  vo- 
caMonal  motivation  is  a  concern  that  is  central  to  the  primer/  gooi  of  the  vocational  renaoHi  tarion 
process.  An  analysts  of  "he  Work  Values  inventor/  profiles  of  dd5  physically  aisabied  clients 
revealed  thct  (c)  Thev  are  monvared  by  intrinsic  as  weil  as  extrinsic  values,  (b)  ^hetr  .vcrK  values 
ere  indepenaenr  cf  age.  ecucution.  and  intelligence,  ana  (c)  their  profiles  of  work  values  orovice 
relatively  umaue  information  for  counseling  purposes.  Three  aoproccnes  to  the  mterpretarion  of 
the  ^/W1  that  moy  be  used  by  the  rehabilitation  counselor  ere  outlined:  fhe  normative  strategy, 
the  inaividuaiized  strategy,  ana  fhe  oredicrive  strategy.  !t  was  concluded  th  -;t  the  vVVl  is  a  00- 
tenriaily  useful  instrument  for  assessing  the  vocational  motivarton  of  pnysicativ  disaoied  clients. 

2  Second-Order  Dimensions  of  the  Work  Values  inventor/  ';wvt).  An  item  factor  analysis  of  the  ^5 
items  of  rne  Wor^^  Values  inventor/  for  dA5  physically  disabled  clients  proaucea  six  seconc-oraer 
dimens?- .'is:  Meaningful  Work  >  arpersonai  Sansfaction.  Economic  SecunW.  Qesoonsibie 
Autonom>Y.  Comfortable  Exisren^  and  Esthetic  Concerns.  These  seconc-crder  factors  provide 
a  summer/  of  clients'  work  motrvaticn  at  a  higher  level  of  generality  that  is  consistent  with  the 
vW!  cnmar/  structure,  six  factors  ere  viruaily  incecendent  or  age.  eeucenon,  one  intelligence 
and  can  oe  nand-scorea  ov  a  simple  proceaure 
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3.  Follow-up  stucJies  in  Vocational  Rehabilitation.  This  report  exannines  the  methodology  end  results 
of  selected  follow-up  studies  in  vocational  rehabilitation,  end  discusses  the  impiiccrions  of  these 
studies.  Research  investigations  that  have  been  concerned  with  the  vocational  and  psycnosccial 
adjusTment  of  former  VR  clients  are  summarized,  methodological  aspects  of  these  studies  ere 
reviewed,  and  potential  uses  of  follow-up  results  in  the  improvement  of  VR  services  ere  outlinec. 
The  ultimate  objective  of  the  VR  program  !S  ^he  long-term  adjustment  of  disabled  porsons:  this 
objective  can  only  be  evaluated  fully  by  locating  ex-clients  and  assessing  rheir  life  circumstances 
several  years  after  services  have  been  completed.  For  those  former  clients  who  have  experienced 
adjustment  difficulties,  it  may  be  possible  to  provide  additional  services  in  conjunction  with  the 
follow-uD  process.  Alt  rehcbilitation  practitioners  and  administrators  should  be  interested  in  rhe 
results  of  VR  follcw-up  studies  because  the  data  such  studies  proviae  are  essential  to 
understanding  successes  and  failures  in  the  service  delivery  system.  Followjng  are  t"he  major 
conclusions  derived  from  the  studies  reviewed  in  the  recorr: 


a.  Approximr^tely  two-thirds  of  generol  caseload  rehabilitants  are  employed  at  follow-up. 
between  2  end  4  years  after  case  closure.  This  finding,  based  on  a  fairly  consistent  pattern 
of  results  across  a  variety  of  studies,  indicates  that  benefits  from  VR  services  are  sustained 
by  the  majority  of  former  rehabilitants. 

b.  About  one-half  of  nonrehabilitated  former  clients  eventually  obtain  empioym.ent. 
suggesting  that  unsuccessful  case  closure  should  not  be  equated  with  rehabilitation 
failure.  It  is  clear  that  nonrehabilitated  clients  may  derive  considerable  benefit  from  the 
provision  of  VR  services. 

c.  Approximately  one-half  of  the  former  clients  of  workshops  and  comprehensive  centers  ere 
em.ployed  at  fcllovy-up.  from  1  to  12  years  after  discharge  from  rhe  facilih/.  However, 
employment  rates  very  considerably,  depenaing  upon  the  nature  of  the  program  and  the 
average  difficulty  of  the  caseload,  [t  can  be  concluded  that  o  substantia*  proporrion  of 
severely  disabled,  hcrd-to-place  clients  benefit  from  intensive  rencbilitction  service 
programs. 

d.  "^ree  studies  examined  the  relationship  cetv/een  time  elapsed  since  case  closure  or 
faciiity  discharge  and  employment  rates.  No  differences  were  observed  between  recently 
c!osed  or  discharged  ex-ciients-  and  those  who  had  received  services  2. 3.  or4  years  earlier 
This  finding  suggests  that  employment  success  (or  failure)  occurs  within  fhe  first  year  after 
Closure  or  discharge  for  most  ex-clients,  end  emphasizes  the  importance  of  careful  )CD 
placement  and  periodic  supportive  contacts  with  former  VR  clients. 

e.  it  may  be  inferred  from  unemployment  rates  at  follow-up  that  many  ex-clients  could 
benefit  from  additional  VR  services.  This  concJusion  received  direct  support  from  the 
Michigan  studies,  in  which  one-third  of  the  former  ciienrs  indicated  that  they  desired 
further  assistance.  The  nature  of  the  needed  additional  services  are  suggested  in  the  ex- 
clients'  perceived  barriers  to  empioym.ent.  e.g..  employer  resistance,  lack  of  seif- 
ccnfidence.  etc. 

f.  Three  studies  found  a  reiationsnip  between  family  support  cna  encouragement  for  the 
Client,  and  successful  vocational  adjustment  ct  follcw-up.  The  impiicarion  cf  this  finding  ror 
the  VR  crcctitioner  is  ocvicus:  The  client's  family  shcu:d  be  actively  involvec  jn  rhe 
rehaoilitation  prcgram  from  planning  rhrcugh  case  c:osure.  and  in  any  suDseauent 
ser/ices. 

ether  than  severity  of  disability  and  general  case  difficulty,  no  client  chcracteristics 
appear  to  be  consistently  predictive  of  successful  adjustment  ct  follcw-up.  In  venous 
programs  and  facilities,  selected  prognostic  vanables  may  *ce  useful  in  planning  rhe 
prcgram  of  VR  services^  but  these  vanaoles  must  be  identified  ;n  the  particular  settings. 

Successful  vocational  cdjusrm.ent  at  foHow-up  cppeors  to  be  related  to  berter 
psvcnoscc:ai  adjustment,  bur  the  magnitude  of  rhe  relationship  is  modest,  Fne 
acpropnate  conclusion,  wnicn  is  supporreo  oy  other'  research,  is  that  improved 
osycnoscciai  cojustment  snouid  be  regarded  as  on  curcome  of  major  ^mpcrrcnce  in 
vocational  I'ehabilitctfcn  rather  than  sim.oiy  assumea  to  ce  an  invananr  function  of 
emoiovment  success. 


g. 


h. 
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APPLICABILITY:  The  results  of  rhe  investigation  will  have  direct  implications  for  the  vocational  guidance 
of  disabled  clients,  esDeciaily  regarding  the  use  of  adjustment  services,  vocational  training,  and 
job  placem,ent. 

i  74  Psychological  and  Environmental  Correlates  of  Successful  Completion 
of  Vocational  Training  in  a  Rehabilitation  Center 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Richard  T.  RoessJer,  Ph.D. 
Continuing 

April  1979-March  1981 

Annual  $15,802 
RT  Annual  $9,666 

^15,  Page  331,  R-i77 


Projected  Total  $34,500 
RT  %  oi  Annual  Total  61% 


OBJECTIVES. 

1.  To  identify  those  factors  whicn  distinguish  between  clients  who  make  good  progress  in  vocafional 
training  at  a  comprehensive  vocational  rehabilitation  center  and  those  clients  who  moke  poor 
progress. 

2.  To  suggest  psychosocial,  evaluation,  and  training  strategies  for  increasing  client  success  m 
vocational  training. 

METHCuGlOGv 

1.  Conduct  a  structured  interview  v/it-h  50-60  Hot  Springs  Rehcbiiitarion  Center  students  vyho  hove 
an  incividuaiized  Written  Center  Plan  soon  after  evoiucrion's  reccmrr.endotion  rhct  thev  nncve 
u:rect!y  ro  vocarrcnai  training  (ADril-Decemoer  1970^. 

2.  Obtain  counselor  and  instructor  rating  of  wotk  adiusrnnen*  (amount  of  supervision  required, 
'eaiismof  job  goals,  teamwork,  acceofanceof  rules/authority,  work  tolerance)  and  global  rating 
of  progress  in  Training  (July.  197Q  to  Feorucn/.  1980) 

3.  Conauct  second  structured  interview  with  those  making  good  progress  and  rated  high  on  worr< 
odjusTment  and  those  making  poor  orogress  and  rated  low  on  work  aajus^ment  to  determine 
effect  of  vocational  training  experience  and  reasons  for  good  or  poor  progress  (August.  1979  to 
Feoruan/.  1980). 

d.  Monitor  student  progress  in  Center  and  with  field  counselor  (December  to  July.  1979-30), 

5.  Conduct  phone  interviews  with  Center  dropouts  to  determine  current  status  and  reasons  for  drop- 
ping out  of  training^X-'ulV.  1979  to  May,  1930). 

6.  Complete  data  analysis,  report  writing,  and  proposal  development  based  on  implications  of 
study  for  further  research  and  training  efforts. 

vane  Dies: 

Person:  Personal  competency  iQ.  Probfem-solving,  SocaJ  competence.  Personal  Ccnsrnjcrs: 
Perceivea  ;cb  discrimination.  Expectancies:  Degree  of  confidence  tn  ability  to  succeed  m  work. 
Values:  Acceptability  of  welfare  as  a  source  of  financial  support 

Environment:  Stressful  fife  events  occumng  outsiae  the  Center.  Center-specific  problems. 
Financial  disincentives  to  work. 


FINDINGS  TO  DATE:  A  structured  inten/iew  was  conducted  with  HSf^C  students  who  hove  an  Individualized 
Written  Center  Plan  upon  completion  of  the  evaluation  procesi:  Representation  samples  of  those 
students  receiving  direct-to-rrcining  (DT)  recommendations  (N=37)  and  long-term  evaluation 
(LTE)  recommendations  (N=40)  were  inten/iewed.  This  cata  has  been  scored,  and  statistical 
analysis  of  study  vchaoies  are  undeoivay.  Direct^to- training  (DT)  students  ore  young  (^=29)  males 
f  54%)  who  reoresent  a  wide  va^e^/  of  disabilities.  Long-term  evoiuation  (LIE)  students  vyere  also 
young  (X=26)  males  (62%)  who  represent  a  wide  variety  of  disabilities. 
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Work  adjuSTmenr  ratings  were  collecred  fronn  the  student's  center  counselor  cna  ttcining  crea 
nstructof  fcr  all  clients  still  in  the  sample  Kvo  months  after  the  initial  mter^/iews.  Ratings  were 
cbtained  for  32  DT  (36%)  and  30  LIE  (73%)  clients.  Analysis  of  these  data  is  unoerway 

Dctc  was  obtained  m  second  mter^/iews  tor  at!  available  subiects  ccprcximateiv  ^-6  weeks  cftt-r 
the  WARF  rarings.  Sccnng  of  this  acta  is  90%  con-^ptete  Upcn  ccnooletion  of  scoring,  sratisticc: 
analyses  wiil  be  conducteo. 

Current  activities  of  the  study  incluae  rr^omtoring  of  client  progress  througn  the  center  end  in  the 
field,  completion  of  scoring,  continued  data  angiysis.  and  report  writing. 


APPLICABILITY:  information  from  the  study  may  have  direct  relevance  to  the  evaluation,  selection,  and 
creoarcTion  of  ciients  for  vocational  training  in  comprenensive  rehabilitation  centers.  Finaings  wirl 
also  be  of  considerable  interest  to  other  rehaoiiitation  professionals  invoivea  :n  the  areas  of  work 
evaluation,  personal  adjustment  training,  and  vocational  training. 


^  75  Performance  in  Vocational  Training  Programs  and  Relationships  Beiween 
Individual  Needs  and  Vocational  Reinforcers 

Principal  Investigators:  John  Marr,  Ph.D. 

James  Moore,  MA. 

Status:  New 

Dates:  March  1980-February  198i 

Cost:  Annual  $2i.582  Projected  Total  $21,582 

>?T  Annual  $14,695  m  %  of  Annual  Total  68% 

Annual  Report  Reference:  ^15,  Piage  349,  Proposed 

CBJECT1VE5:  To  evaluate  tenure  and  sati<:faction  of  students  in  vocational  training  at  a  large  con^prehensive 
rehabilitation  center  as  a  funcrion  of  individual  needs  and  vocational  reinforcers  by: 

1  Analyzing  obseo/ed  tenure  of  students  as  a  function  of  measured  sarisfaction  in  framing, 

2.  Analyzing  tenure  and  satisfaction  in  the  training  prcgronn  os  functions  of  correiat-^n  between 
individual  needs  and  of  remforcer  patterns  of  the  training  envircnmenr. 

3.  Anatyzing  tenure  and  sarisfaction  in  training  as  functions  of  correlation  between  individual  needs 
ana  of  reinforcer  parrerns  of  the  acruai  occupation  for  whlcn  students  are  training. 

d  Analyzing  tenure  and  satisfaction  in  training  as  functions  of  correlation  between  training 
reinforcer  parrerns  and  occucaticnal  reinforcer  patterns. 

5.  Analyzing  tt^e  mcderating  effects  of  satisfactonness  for  training  and  rhe  stuaenr'a  perceoticn  of 
errtptoynnent  probaDltl^/  on  relaticnshios  between  -naivicuat  need/vocational  refnfcrcer 
ccrtesccnaence  end  rreasured  satisfaction  in  training,  and 

6.  Analyzing  ccmbinaticns  of  rhe  variaoies  of  satisfaction,  satisfactcrtness.  end  percecticn  cf 
emoloymenr  orabaciiitv  as  oreaictors  of  tenure  in  rraining. 

viFTHCCCLCGV-  A  sarr,ple  of  72  vocational  stuaenrs  was  romr^ed  by  admlnisterinc;  t^e  Minnesota 
'rr-porrance  Questionnaire  to  renaoilitation  Clients  admitted  to  the  Hot  Sprngs  Center  rrcnn 
Ncvemcer  "1979  through  ;Vlarcn  1980.  and  by  Gj:cepting  fcrincfusicncilstudent'iV/roprccuceda 
vaiia  iVllG  profile.  Eacn  student  was  followed  througn  his/her  Center  prccrcr^  cna  approximately 
one  month  after  assignment  to  a  vocational  training  area,  the  student  c^f^  cietec  rhe  iVlinnescra 
Satisfaction  Questionnaire  tailored  fcr  a  *raining  envircnm.enr  one  a  'cccilv  prepared 
ouesticnnaire  "o  assess  cerceDticn  of  employment  prcbacjiity  At  rhe  same  rime,  rhe  iVlinnescra 
Satisfacroriress  Scaie  was  come  ">tec  -or  each  student  on  rhe  basis  of  a  structurea  in.erview  witn 
rhe  student's  :nstrucrcr.  3hcrt!v  a.ter  student  cata  were  ccliected.  c  V.  rnesora  Job  Cescrpt^cn 
Quesrionraire.  rcilorec  ^cr  c  rraimrg  environment,  was  ccm,ciered  oy  ^^aO  vocational  mstnjcrors 
cnd/cr  sucervisors  for  each  training  area  recresenteo  tn  rhe  stucv. 
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Thus,  the  MIQ  provides  a  measure  of  individuol  needs,  the  MSQ  provides  o  meosureof  satisfocl-ion 
in  training,  and  fhe  MSS  provides  a  measure  of  the  student's  sotisfactoriness  for  training  in  the 
assigned  areo  as  judged  by  each  student's  instructor,  and  the  MJDQ  produced  Training 
Reinforcer  Profiles  for  eoch  represented  training  areo.  Data  on  student  "^enure  vs/iil  be  obtained 
from  permanent  records  and  expressed  cs  number  of  days  of  training  completed  and 
percentage  of  training  completed.  Each  student  vs/iil  be  classified  as  either  completing  or  not 
completing  his/ner  training  program. 

Data  analysis  will  be  correlational  in  nature.  Primary  emphasis  is  to  o^'  olaced  on  the  analysis  of 
correlation  between  individual  needs  and  vocational  reinforcers  ar,d  the  function  of  such 
correlation  in  predicting  satisfaction  and  tenure  of  students  in  training.  The  Pearson  procedure  will 
be  used  to  determine  correlation  of  various  need/reinforcer  indices  with  satisfaction  and  with 
tenure,  and  multiple  regression  techniques  will  be  used  in  theanalysis  of  problems  which  specify  a 
combination  of  predictor  variables.  Discriminant  analysis  wiil  be  applied  for  problems  which 
involve  classification  of  students  as  com.pleters  or  noncompleters  as  an  outcome  meosure. 

APPLICABILITY:  This  study  should  establish  the  general  feasibility  and  us'^fulness  of  the  theory  of  work 
adjustment  asa  framewck  for  res^orch  in  theareoofvocationoi  training.  Itwouldalso specificaliy 
demonstrate  that  additional  emphasis  on  the  concepts  of  occupatfoncJ  needs  and  reinforcers 
should  be  included,  along  with  the  rroditianal  emphasis  on  occupational  abilities  and 
requirements,  in  rehabilitation  organization  and  counseling  practices,  with  panicular  regard 
toward  solving  the  problem  of  voluntary  noncompletion  of  vocational  training  programs  by 
students  enrolled  in  such  programs  at  the  Hot  Springs  Rehabilitation  Center  and  similar  facilities. 


\76  Identification  of  Variables  Affecting  Completion  of  Rehabilitation 
Programs  in  a  Comprehensive  Rehabilitation  Center 

Principal  Investigator:  Daniel  E.  Cook,  Ph.D. 

Status:  New 

Dotes:  March  1980-'J€ptembar  1962 

Cost:  Annual  $29,735  PTOjec'.x.<l  Total  $76,015 

RT  Annual  $i  7.665  RT  %  of  Annual  Total  59% 


Annual  Report  Reference:  ^15.  Page  484,  Proposed 

OBJECTIVES: 

1 .  To  analyze  and  compare  presen/ice  prediction  techniques  as  to  the  vrability  of  identifying  clients 
most  likely  to  complete  a  rehabilitation  center  training  program,  voluntarily  dropout  from  training, 
or  to  be  nonfeasible/disciplinary  aischarges  from  the  center 

2.  To  compare  and  contrast  prediction  techniques  in  predicting  post-center  employment  and 
salary  level. 

3.  To  cietermine  the  relationship  between  staff  behavioral  norms  and  client  perceptions  of  those 
nom^s  on  client  center  ccmpletior.  and  employment. 

4.  To  determine  the  importance  of  the  match  between  client  and  staff  oercpectives  toward  client 
psychosocial  end  vocational  adjustment  in  accounting  for  client  outcome. 

5.  To  establish  thefeitcoiiifyand  validity  of  two  quick  measures  af  rehabilitation  client  psychplcgicci 
adjustment  developed  by  ARR&TC  faculty  and  to  contrast  client  adjustment  across  time  with 
outcome. 

METHODOLOGY-  Select  prediction  vahaoies  are  to  be  used  to  form  prediction  equations  and  probability 
estimates  concerning  three  criteria:  center  graduation,  post-service  closure  status,  cna  post- 
service  saJan/.  Four  different  prediction  techniques:  multl-iinear  regression/discriminant  analysis, 
ncn-optlmai  weighting,  reciprocal  averaging  prediction  cne  cluster  oncivsis  wil'-be  compared. 
Using  stancard  psychometric  procedures,  the  reliability  and  validity  of  two  quick  measures  of 
client  psychaicgicQi  adjustment  will  be  ascerrained.  Finally,  the  results  of  special  instrumentation 
will  be  analyzea  using  standard  statistical  tecnniques  ra  determine  ciient  staff  behavioral  norm 
congruence. 
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177  Independent  Living  Rehabilitation 

Principal  Investigator:  Vernon  Glenn.  Ed.D. 

Status:  New 

Dates:  January  1980-January  1985 

Cost:  Annual  $55,052  Projected  Total  $200,000 

RT  Annual  $36,112  RT  %  of  Annual  Total  66% 

Annual  Report  Reference:  New  since  report  #iS 

OBJECTIVES;  Sen/e  as  o  research  and  training  resource  ro  the  CSAVR  Committee  on  Comprehensive 
Sefvices  for  Independent  Living. 

To  initiate  effort  in  the  utilization  of  R&T  Center  resources  to  focus  on  the  research  and  training 
needs  in  independent  living  rehabilitation  services. 

The  following  broad  based  objectives  were  formulated: 

1.  Working  cooperatively  with  the  Council  of  State  Administrators  of  Vocational  Rehabilitation's 
Committee  on  Comprehensive  Services  for  Independent  Living  and  assisting  them  in  developing 
policy  statements  and  administrative  procedures  for  im.plementation  of  independent  living 
rehabilitotion  services. 

2.  Conducting  literature  reviews  and  identifying  concepts  of  independent  living  rehabilitation  and 
appropriate  relationships  that  should  be  established  with  other  programs  serving  the  disabled. 

3.  Develop  academ^ic  and  insen/ice  training  programs  that  respond  to  the  training  needs  of  state 
agency  rjersonnel  in  delivering  independent  living  r^=habilitation  ser^yices. 

4.  Identify  kncvv-  ledge  gaps  in  independent  living  rehabilitation  services  and  initiate  end  conduct 
research  in  these  arecs. 

5.  Develop  evaluation  measures  for  foJiow-up  on  independent  \lv\ng  rencbilitation  sen/ices. 

6.  Provide  technical  assistance  to  state  rehabilitation  agencies. 

iVlETHODOLOGV*  Wor^^ing  cooperatively  with  the  CSAVR  Committee  on  Comprehensive  Services  for 
Independent  Living,  issues  and  concerns  of  state  agencies  will  be  identified. 

As  the  issues  are  identified  the  R&T  Center  will  focus  on  projects  that  contribute  to  resolving  the 
issues. 

FINDINGS  TO  DATE:  As  a  result  of  CSAVR  Committee  meetings,  six  major  issues  in  independent  living 
rehabilitation  were  identified  and  sub-committees  have  been  cppcinted  tocevelop  these  issues 
in  more  detai'.  The  issues/concerns  identified  are: 

1   Legislative  resconses  and/or  initiatives  in  reference  to  appropriations 

2.  Relationships  with  other  programs  (NIHR.  DCL.  etc) 

3.  Evoiuction  and  repXDrring  procedures 

d  Qecnngnouse  of  Infcrmotion.  which  ctso  provides  or  arranges  for  technical  cssisrcnce  ro 
agencies  and  consumers;  also-tr»cludes  sen/ice  delivery  cprions 

5.  Training  and  crtitudinal  change  of  personnel 

6.  EstcDlishing  standards  for  program  aualts  and  reviews 

An  academic  program  has  been  rnitiated  through  the  RTCenterondthieUniversity  of  Arkansas  ro 
train  independent  living  sceciaiisis  at  the  Master's  cegree  level. 

Severci  research  end  training  project^  c.e  now  being  deve  cped  bv  the  RTCenter  thot  will  have 
implications  for  indepenaenr  liv.ng  renabi'itction. 

Apc=LiCABJL!TV  Findings  from  ^he  CSAVR  Sub-Committee  5Tuciei:-wif^b(2^Gcpficclole  -octl  state  agencies  .n 
administering  jndepencent  living  programs. 

Stuaents  rramed  rhrougn  ihe  academic  program  wiil  provice  cirecr  senyices  to  Clients  sen/ed 
through  maependent  living  prcgram.s. 
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i78  Development  of  a  Model  (or  the  evaluation  of  Sh  irf-Term  Training 

Pnnclpal  Investigator:  Daniei  Ferriior,  PhD. 

Status:  New 

Dotes:  July  1980-June  1982 

Cost:  Annual  $25^73  Project  Total  $76.4^9 

RT  Annual  $15,143  RT  %  of  Annual  Total  59.4% 

Annual  Report  Reference:  New  since  report  ^15 

OajECTlVES: 

1.  Devetop  a  snort-term  training  model  including  the  major  variables  which  influence  training 
effectiveness,  the  types  of  instrumentation  needed  to  m.easure  cnticai  variables  and  an  evalu- 
ation design  to  assess  short-term  framing. 

2.  Evaluate  the  immediate  and  long-term  benefit  of  selected  short-term  troining  program. 

3.  Develop  products  which  could  be  used  independently  by  trainers  to  evaluate  a  variety  of 
different  short-term  training  programs.  The  products  should  include  a  participant  reacticn 
evaluation  instrument,  guidelines  for  constructing  instruments  to  measure  specific  learning 
outcomes  and  a  training  package  to  promote  more  effective  use  of  the  evaluation  instruments 

METHODOLOGY:  The  project  is  divided  into  three  major  phases  of  activity  Phose  I  involves  the  collection 
of  information  on  current  practices  in  short-term  training  evaluation.  Included  in  this  phase  is  an 
extensive  review  of  the  training  evaluation  literature.  In  addition  to  rhe  literature  review,  a 
questionnaire  on  current  training  and  Training  evr  uation  practice  will  be  mailed  to  R&T  trainers. 
RCEP  trainf-^rs  and  trainers  in  state  offices  of  Vocational  Rehabilitation. 

Phase  H  activities  focus  on  thedevefopmiant  and  field  testing  of  instruments  wnich  can  be  used  in 
a  variety  of  short-term  training  programs.  The  instruments  to  be  deveioped  and  tested  in  rhis 
phase  of  the  project  will  include  trainee  background  information  forms,  training  evafuation  forms, 
and  forms  to  examine  post  training  work  environments. 

tn  Phase  Hi  of  this  project  we  wiil  test  the  general  model  of  short-term  training  evaluation  as  well  as 
the  forms  and  the  instruments  develcped  in  Phase  il.  The  model  and  the  forms  will  be  tested  on 
three  troining  program.s  developed  by  APPScTC  Center. 

FINDINGS  TO  DATE: 

1.  A  literature  search  of  rehabiiitation  short-term  training  evaluation  has  been  completed. 
Preliminary  analysis  suggests  rhat  much  of  the  training  evaluation  activities  still  focus  simply  on 
imm,ediate  post-training  participant  reactions. 

2.  A  questionnaire  concerning  current  training  activities  and  training  evaluaricn  practices  has  been 
developed.  The  questionnaire,  to  be  mailed  to  a  sample  of  RScT^^ainers.  RCEP  trainers,  ana  state 
cgeno/  trainers,  has  been  submitted  to  CSAVR  for  review.  Pending  a  favorable  review,  the 
auestionnaire  should  be  ready  to  be  mailed  m  the  early  Fall.  1980. 

3.  Negotiations  have  begun  between  project  staff  ond  state  ageno/  staff  in  Pegion  \/l  concerning 
rhe  possibility  of  conducting  an  extensive  evaluation  of  the  Advanced  Fcciiitarive  Case 
Management  training  package  aeveiopeo  by  the  ARR&TC  Center.  If  the  outcome  of  thes  ^ 
discussions  is  positive,  we  plan  to  .  '^gin  a  field  evaluation  by  the  Spring.  1981. 


AFPLlCABfUTV-  The  results  cf  *his  study  will  be  useful  to  those  involved  in  rehabilitation  training  as  well  as 
those  interested  in  the  evaluaticn  of  training.  The  knowledge  gained  from  this  study  should  be 
useful  to  trainers  througKout  the  field.  The  instruments  developed  and  rested  snouid  be  aote  to 
provide  infcrmarion  which  ccn  be  used  to  upgrade  the  auaiir/  of  training  in  a  wide  variety  of 
aining  settings.  Finally,  the  crojecfs  concern  with  follow-up  evaiuorion  activities  should  assist 
trainers  to  idenri^/  those  csoects  of  rraining  whicn  seem  ro  oe  related  to  i-'^ng  term  joo 
cerformance. 
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179  Facilitative  Interaction  Tectiniques  in  Renabilitation  Coiinseiing 

Principal  Investigator:  Roy  "nrley,  Ed.D. 

Status:  Discontinued 

Dotes:  ivtorcti  1976-February  i980 

Cost:  Annual  $21,493  Project  Totol  $98,000 

RT  Annual  $-13,963  RT  %  of  Annual  Total  65% 

Annual  Report  Reference:  ^iS,  Page  78,  R-159 

OBJECTIVES: 

1.  To  continue  the  refinement  of  the  Facilitative  Case  Management  modei  of  retiaoiiitation  coun- 
seling througn  research. 

2.  To  develop  a  training  package  for  rehabiiitation  counselors  that  will  faciiitare  the  counselor's 
interaction  skills  by  teaching  them  to: 

a.  identify  moment-to-moment  responses  that  are  used  to  exchange  information  with  the 
rehabilitation  client. 

b.  identify  response  mcdes. 

c.  analyze  interactic>n  profiles- 

d.  identify  facilitative  and  nonfcciiitative  uses  of  responses. 

e.  examine  alternative  modes  of  responaing, 
f.  identify  preferred  modes  of  respo  nding. 

g.  evaluate  their  own  interaction  sryie. 

3.  To  evatucre  the  effectiveness  of  the  rroining  package. 
iVIETHOCOLOGY: 

1.  The  training  program  will  be  developed  to  include  the  following  three  ccmpcnerts: 

a.  A  cidactic  component  which  will  be  presented  via  lecture  and  modeling  utilizing  items 
(b).  Cc).  and  (f)  above.  Thediccctic  component  will  include  the  foilcwing  general  outline: 


i  definition  of  terms. 

ii  rationale. 

iii  Objectives. 

iv  princiDles  fcr  the  effective  use  of  each  skill. 

b.  A  discrimination  component  designed  to  train  ccunseiars  to  discrimiinote  between 
effective  and  noneffecrive  techniques.  This  will  be  done  via  moceling.  role-ptcying 
activities,  and  utilizing  items  c.  d..  ond  e.  abcve. 

c.  An  experiential  ccmponenr  cesigned  so  that  participants  will  be  provided  the 
opportunity  to  practice  end  experience  the  usecwarloustecnniaues.  This  wli  be  done  via 
roie-piaying  activities. 

2.  Evaluation  of  the  vaii  .:ng  package. 

!n  order  to  determine  the  effecr  of  training,  pcrricipants'  behavior  \  Mil  be  assessed : n  the  foi: owing 
three  areas: 

a.  Cognitive  gam:  fesrs  will  be  developed  to  m,easure  pcrricipant  s  vcomprehension  of  the 
ccnceots  end  onnciptes  presentee  during  sne  training  and  jn  the  pre-wcrksrcp  manual. 

d.  Attitude:  an  evaluation  form  will  be-  develcced  to  mieosure  the  parficipanto  attitude 
{"owcrd  the  rrcining.  Th.is  evclucrion  wili  mvu.'/e  cn  assessment  of  the  corticipcnr's: 

i  belief  of  the  concepts  and  principles  crasented. 
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W  affective  reaction  toward  fhe  training. 

ill  predisposition  \c  act  on  thB  principles  taught 

c.  Action  (on-the-jOb  cerfcrmai  :ce):  the  degree  to  whichi  the  participants  can  actually 
peffornn  the  desireo  actions  ^augn.  dui'^ng  the  program  witl  be  determined  via  direct 
observcTion  of  their  capability  to  emit  the  actiCiis.  Necessary  rating  scales/forms  will  be 
developed. 

The  following  general  research  methooology  will  be  performed: 

a.  A  random  sample  of  ^enabiiitation  counsefors  will  be  drown  and  divided  into  an 
experimental  and  control  group. 

b.  Knowledge  of  appropriate  behavior  and  ability  to  emit  such  behavior  will  be  assessed  prior 
to  training. 

c.  The  experimer.ral  group  will  receive  training. 

d.  The  control  c  oup  will  receive  no  training. 

a.  Following  completion  of  troining,  the  counselor  trainees  will  be  ossessed  to  determine  if 
any  cognitive  or  performonce  chonge  hos  occurred.  Also,  the  ottitudinol  evaluation 
described  above  will  be  administered  to  the  experimental  group. 

RNDINGS  TO  DATE:  This  project  was  subsumed  under  project  153.  Intake  Interviewing  Skills  for  reporting 
purposes.  A  training  package  for  non-rehabilitation  counselors  has  been  developed  which 
includes  a  trainer's  guide,  participant's  workbcck.  end  typescript  manual  Hence  project  1 58  with 
the  subsumption  of  15V  has  two  training  packages  covering  interviewing  skills,  one  for 
rehabilitation  counselors  and  one  for  nonrehabilitation  counselors. 

APPiJCABILi^'  This  project  should  result  :n  findings  wnicn  could  be  usee  oy  rehcoilitation  agency  sroff 
Oeveiopment  sucer^/isors,  rencDiliraTion  counselor  supervisors,  cno  renobihtor':  i  counselor 
ecucotors. 

The  results  of  the  reseorc:  should  hove  greatest  relevance  to  tne  practice  of  rehobintaticn 
counseiing.  If  the  proposed  trcinrpg  program  results  in  increased  ccurseior  effectiveness,  ongoing 
^raining  programs  could  be  ccoprec!  .n  venous  .'•ehabrlitation  settings. 


EKLC 


3C2 


West  Virginia  University  (RT-15) 
Vocational  Rehabilitation  Research  and  Training  Center 

CORE  AREAS 


Program  Evaluation 

Techniaues  and  strategies  to  innprove  the  capacity  cf  vocational  ret^abiMtation 
rn  program  assessment  and  evaluation,  and  data  management  ana  utilization  to 
increase  the  effectiveness  of  the  rehabiiltotion  program  in  m.eeting  the  needs 

of  those  it  serves. 


Improved  Service  Models 

Investigating  various  aspects  of  I'he  vocationa!  rehabilitation  system  wirh  rhe 
Oim  or  providing  information  and  mode's  which  will  permit  rehcbilitcrion  to  rncreose 
rhe  effectiveness  of  its  services  and  service  oeiivery  system. 


Programmolic  Barriers  to  Vocational  Rehabilitation 

laentification  and  assessment  of  ail  types  of  program  barriers  to  vocatfonal 
rehabiiitation  at  ail  levels,  e.g..  state  and  national. 


Affirmative  Action  and  Consumer  Invoivement 

Strategies  and  techniques  for  enabling  vocational  rehabilitation  of 
handicapped  Individuals  for  mcxmizrng  the  impact  of  legislation  leading  toward 
totol  integration  of  handicapped  into  the  world  of  work. 


Institute  on  Rehabilitation  Issues 
The  study  of  significant  issues  of  concern  to  the  rehabilitation  community. 
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Joseph  B.  Moriarty.  Ph.D..  Director 
West  Virginia  University  Vocational 
Rehabilitation  Research  and  Training  Center 
Suite  E-1  Dunbar  Plaza 
Dunbar  West  Virginia  25064 


COMPLETED  ACCESSION  NO. 

.  Analyzing  Performance  Competencies  ot  Severely  Handicapped 

Clients  (Wails,  R.T.,  Ph.D.)   180 

Sheltered  Workshop  as  a  Communlly  Recycling  Center  (Wesolcwski,  M.D.,  Ph.D.)    181 


.  CONTINUING 


Negative  Incentives:  Contingencies  which  Discourage  Disabled 

Individuals  from  Seeking  or  Completing  Rehabilitation  Services 

and  Subsequent  Employment  (Walls,  R.T.,  Ph  D.)   182 

Development  of  a  Valid  Multiple-Factor  Instrumient  to  Assess  Severity 
of  Handicap  (Preliminary  Diagnostic  Questionnaire) 

(Moriarty.  J.,  Ph.D.)    183 

Factors  Influencing  Work  Adjustment  of  Disabled  Workers  ^^Tseng.  M.S.,  Ed.D.)   184 

field-Based  Microcomputer-Assisted  Vocational  Rehabilitation  Counseling 

System  (Tseng,  M.S.,  Ed.D.)   185 

Developing  a  Model  far  State-Wide  Study  on  Ineiigibie  Cases  (C8) 

(Majumder  R.K.,  Ph.D.)   186 

National  Study  of  Trends  and  Characteristics  of  Closed  VR  Cases 
as  a  Function  of  Notional  Priority  on  the  Severely  Disabled 

(Majumder,  R.K..  Ph.D.)  ,  187 

Role  and  impact  of  Consumer  Provider/ Advocacy  and  Advocacy 
Groups  on  Vocational  Rehabilitotion  Policy— "The  National 

Experience  (Jones.  A,  M.A)   188 

Job  Obtaining  Behavior  Strategy  (JOBS):  The  Use  of  Group  Counseling 
and  Intensive  Behavioral  Instruction  for  Vocational  Placement 

of  Rehabilitation  Clients  (Wesolowski.  M.D..  Ph.D.)   189 


NEW 

Labor  Market  Participation  of  Vocational  Rehobilitoricn  Clients 

(Status  26)  (Misro.  S..  M.A)   190 

National  Civil  Rights  Policy  for  Handicapped  Individuals  and  the 

Role  of  the  Rehabilitation  Counselor  (Jones,  A.  MA)  191 

Improving  and  Evaluating  Job  Skills  Training  (Wails,  R.T.,  Ph.D.)   192 

Study  of  the  Impoct  of  on  Interactive  Data  Analysis  System  on  S^ate 

Agency  Program  Evaluation  Functioning  (McLaughlin.  D.E.)  193 


PROPOSED 

Indepjendent  Living  for  VR  Clients:  A  field  Service  Approach 
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1 80  Analyzing  Performance  Competencies  of  Severely  Handicapped  Clients 


OBJECTIVES;  Thie  overall  objective  and  purcose  of  the  study  is  to  determine  wtiichi  skills  clients  need  to 
leom  to  be  placed  in  and  survive  in  compeiitive  employment.  More  specifically  the  oDjectives  of 
the  present  design  are: 

1.  To  construct  a  matrix  of  vocational  skills,  taking  into  account  skills  proposed  by  the  vocational 
behavior  checklists  currently  in  use  nation-wide. 

2.  To  odd  skills  as  necessary  to  fill  gops  and  allow  comprehensive  vocational  assessment  and  train- 
ing of  VR  clients. 

3.  To  determine  reliability  (a.  stability  and  b.  foterobserver)  and  validity  (a.  content  and  b.  criterion 
related)  of  The  Vocational  Behavior  CheckJist  skills  matrix. 

4.  To  train  20  work  adjustment  or  training  specialists  in  the  use  of  The  Vocational  Behavior  Checklist. . 


METHODOLOGY:  in  an  attempt  to  determine  the  number  of  behavior  checklists  available  and  in  use.  an 
advertisement  was  placed  in  several  periodicals  requesting  .  ,  behavior  checklists  used  in 
tabulating  behaviors  of  skills"  of  various  populations.  The  same  request  was  sent  to  a  number  of 
individuals  as  well  as  to  883  state  schools  and  rehabilitation  facilities. 

We  received  more  than  200  checklists  in  return  from  individuals,  facilities,  and  training  programs. 
These  lists  varied  widely  in  the  extent  to  which  they  represented  carefully  specified  and  observable 
behaviors.  Further,  rhe  item  formats  and  scoring  requirements  differed  markedly.  In  addition,  while 
some  were  concerned  with  only  one  or  two  classes  of  behavior,  others  included  behaviors  in 
fifteen  or  more  classes.  Each  of  these  classes  of  behavior  might  contain  only  a  few  specific  be- 
haviors or  a  hundred  or  more  specific  behaviors  representative  of  that  class.  Some  classes  of 
behavior  commonly  represented  in  these  checklists  were:  eating,  toileting,  dressing,  health, 
grooming,  communication,  mobility,  dexterity,  vocational,  recreational,  socialization,  orientation, 
motor  skills,  self-help,  daily  living,  independence,  alcohol  or  drug  use.  household,  and  work  skills. 
Of  the  more  than  200  checklists,  166  of  them  hove  been  reviewed  in  an  annotated  bibliography 
(Walls*  Werner.  Bacon,  and  Zone,  1977). 


RNDINGSTO  DATE:  All  of  the  items  related  to  the  assessment  of  voccTional  behaviors  were  reviewed  and 
evaluated.  Although  these  classes  of  skills  were  sometimes  labeled  "Prevocationoi. '  "Occu- 
pational." "Job."  or  '*Work"  behaviors,  any  items  associated  with  employment  were  considered 
to  be  in  the  broad  'Vocational"  classification.  Vocational  items  from  21  checklists  were  sorted  into 
seven  categories,  and  overlapping  or  duplicate  items  eliminated.  These  seven  categories  are 
Prevocational  Skills.  Job  Seeking  Skills,  Interview  Skills,  Job  Related  Skills,  Work  Performance  Skills. 
On-the-Job  Social  Skills,  and  Union-Rnanciai-Security  Skills, 

All  of  the  items  that  were  retained  were  used  to  guide  the  writing  of  the  present  343  behavioral 
definitions  (skill  objectives)  to  include  conditions  of  performance,  specific  behaviors,  and 
standards  of  performance,  in  almost  ail  cases  this  rewriting  and  modification  was  extensive,  since 
many  of  the  checklists  used  only  a  short  phrase  to  describe  each  behavior  and/or  did  not  include 
conditions  and/or  did  not  include  standards.  Further,  many  gaps  were  filled  by  creating  com- 
pletely new  Items,  Many  new  skill  objectves  were  derived  from  our  wori<  with  vocational  rehabili- 
tation clients  in  sheltered  workshops,  dernstitutionalizotion  training,  rehabilitation  facilities,  end 
field  based  vocational  rehabilitation  programs. 


Status: 
Dotes: 
Cost: 


Annual  Report  Reference: 


Principal  Investigator: 


Richard  T,  Walls.  Ph,D, 

Completed 

May  1976-April  i980 

Annual  $17,250 

RT  Annual  $12,795 

#15,  Pa^e  17.  R-33 


Projected  Totci  $76,000 
RT  %  of  Annual  Total  74% 
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An  example  of  one  of  the  skill  objectives  follows: 


Condition: 


Instaiction: 

Behavior: 

Standard: 


Given  a  wood  rasp,  coping  sew,  miter  box,  hack  saw,  carpen- 
ter's hand  sow.  wood  piane.  clow  hammer,  screwdriver.  "C" 
clamp,  open  end  wrench,  brace  and  bit.  utilih/  knife,  pliers, 
tin  snips,  staple  gun.  paint  brush,  carpenter's  rule,  sandpaper, 
level  square,  and  ratchet  and  socket,  placed  in  a  random  cfder. 

"Point  to  the  (name  of  tool)/' 

Client  will  point  to  the  tool  named. 

All  21  tools  must  be  pointed  to  cofrectty,  each  within  30  seconds, 
on  three  of  four  occasions. 


APPUCABILITY:  Results  of  the  experiment  and  training  based  on  the  experiment  should  be  of  greatest 
benefit  to  training  supervisors  and  VR  counselors.  The  ultimate  benefactor  is  the  client.  Compre- 
hensive vocattonol  skills  assessment  can  help  all  parties  to  effective  placement.  Behavioral  state- 
ments of  skills  are  not  as  likely  to  be  misinterpreted  as  scores  on  trials,  constructs,  rating  scales,  or 
global  objectives. 

Further,  the  findings  of  this  project  may  be  utilized  by  vocational  rehabilitation  personnel  who 
must  observe,  evaluate,  and  improve  client  performance.  Since  vocational  rehabilitation  services 
address  themselves  to  a  wide  variety  of  client  activities,  this  project  will  provide  a  useful  function 
in  organizing  available  performance  checklists  in  terms  of  activities  relevant  to  getting  and 
keeping  a  job. 


181   Sheltered  Workshop  as  a  Community  Recycling  Center 

Principal  Investigator:  Michael  D.  Wesolowski.  Ph.D. 

Status:  Completed 

Dotes:  May  1979- Apr!  I  1982 

Cost'  Annual  $12,518  Projected  Total  $60,000 

RT  Annual  $9,134  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  ^15.  Page  476.  R-46 

OBJECTIVES: 

1.  To  survey  sheltered  workshops  throughout  the  country  to  find  out  how  nnany  are  engaged  in  waste 
recycling,  to  what  extent,  and  how  it  has  helped  the  workshop. 

2.  To  demonstrate  that  sheltered  workshops  for  severely  disabled  clients  can  successfully  function  as 
a  community  waste  recycling  center. 

3  Having  demonstrated  the  feasibility  of  a  community  waste  recycling  center  in  a  sheltered 
workshop,  other  projects  will  be  initiated  in  VR  workshops  throughout  West  Virginia  and  other 
states  that  will  further  demonstrate  that  sheltered  workshops  can  function  profitcclv  as 
community  waste  recycling  centers. 
METHODOLOGY:  Participants:  The  Wage  and  Hour  Division  of  the  U.S.  Department  of  Labor  supplied  a  list 
of  3.057  rehabilitation  workshops  in  41  states  and  the  District  of  Columbia.  Of  the  3.057 
questionnaires  sent  out,  responses  were  obtained  from  788  (25.8%)  of  the  workshops. 

Questionnaires:  A  cover  letter  explaining  the  purpose  of  the  sun/ey  accompanied  each 
questionnaire.  The  questionnaire  asked  questions  primarily  concerned  with  profits  from  recycling, 
materials  recycled,  and  methods  used  to  collect  and  process  materials.  FoUow-up  letters  to 
prompt  returns  were  not  used;  however,  any  returns  giving  unusual  or  unclear  answers  were 
followed-up  with  a  phone  call. 
FINDINGS  TO  DATE:  Of  the  788  total  responses  received,  307  sheltered  workshops  indicated  that  they  did 
recycling.  Each  material  (paper  metal,  and  gloss)  was  analyzed  for  a  mean  selling  price,  a 
range,  and  standard  deviation.  A  list  was  compiled  of  the  other  unique  items  that  sheltered 
workshops  recycled. 
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Analysis  of  Sheltered  Workshops  Recycling  Paper  Of  the  fotai  307  sheit-erec  workshcps  repomng 
fhat  they  recycled.  157  indicated  they  recycled  paper  Of  this  157  a  mean  selling  price  for  paper 
to  be  recycled  was  $2.23  per  1C0  pounds.  There  was  a  standard  oeviaticr^  of  4  32  and  a  range  orO 
for  a  lowtoS45.CXD  per  100  pounds  for  a  high.  The  hign  price  of  Sas  CQ  for  1C0  pounds  of  paper  was 
for  computer  paper. 

Sheltered  Workshops  i"?ecyc!jng  Metai-  Of  the  torcl  307  sheltered  wcrkshops  recvciing,  127 
indicated  that  they  were  recycling  some  sort  of  meral.  A  total  of  10  oifferent  kinos  of  nnetGt  were 
recycled.  A  summary  of  the  numoer  of  workshops  recycling  each  metal,  rhe  mean  selling  price 
per  100  pounds,  the  standard  deviation,  and  range  of  prices  are  listed  in  Table  1. 

Sheltered  Workshops  Recycling  Glass:  Of  the  ^otal  307  sheltered  workshops  recycling,  only  35 
indicated  that  they  did  recycling  of  this  material.  This  fow  number  mighr  reflecr  the  aanger 
involved  in  handling  glass.  \t  must  be  sorted  by  color  and  crushed  befcre  many  companies  wi'! 
buy  the  glass.  A  mean  selling  price  of  31.06  per  100  pounds  was  reported  with  a  sranccfc 
deviation  of  1 . 1 5.  A  range  for  g lass  resale  was  0  for  a  low  and  S5.C0  per  1  CO  pounds  for  c  nigh  price. 

Sheltered  Workshops  Recycling  Other  Materials:  Many  workshops  indicated  other  materials  that 
were  recycled  besides  paper,  metal,  and  glass  Many  cotton  and  fiber  materials  were  recycled 
throughout  the  southern  porrion  of  the  United  Slates.  Recycling  corrugated  cardboard  and 
computer  cards  realized  a  profit  for  many  sheltered  workshops.  Also,  some  workshops  recycled 
through  tires  and  other  products.  The  following  list  shows  some  of  the  other  interesting  item.s 
recycled: 


Copy  of  Report  Requested:  Of  the  total  307  responding  'yes*'  to  the  recycling  quesrion.  277  indi- 
cated they  wanted  a  copy  of  the  final  report.  Along  with  the  373  requesting  a  copy  of  the  reocrr 
from  the.  "no"  responses,  this  yields  a  total  of  650  workshops  reauesting  a  report  from  788  responses. 
This  is  82  percent  of  the  total  respondents  requesting  more  information  about  recycling.  The  results 
of  this  study  should  provide  odded  insight  into  the  area  of  recycling  for  sheltered  wcrksnops. 

Individual  State  Analysis:  Further  data  analysis  was  done  on  an  individual  stare  basis.  These  data 
were  analyzed  to  see  if  some  regions  of  the  United  States  or  inaivtdual  states  recycled  certain 
moterials  over  others. 

The  best  geogroonical  area  for  recycling  activity  occurred  around  the  Greet  Lakes.  The  states  of 
Minnesota,  Michigan,  Illinois,  Indiana,  and  Ohio  did  recycling  with  paper,  metal,  and  glass.  The 
Greet  Lakes  might  be  used  as  a  meons  of  transp>orratton  for  these  materiois.  Michigan  hoi  a 
mandotofy  deposit  on  all  beverage  containers  of  soda  and  beer.  This  deposit  has  reduced  this 
kind  of  litter  but  has  raised  storage  problems  for  the  locai  businessmen  who  have  to  return  money 
for  the  containers  to  the  customers. 

T^ie  southern  states  do  more  recycling  of  textile  materials  than  the  nonhern  states.  This  recycling 
effort  could  be  influenced  by  the  cotton  crops  and  local  textile  industries. 

For  further  discussion  see:  Wesolowski.  M.D.  and  Bacza.G.  The  sheltered  workshop  as  c  community' 
recycling  center.  Rehabilitaiion  Literature,  1P80,  4i.  180-183. 


plastics 

clothing 

lumber 

electrical  meters 


coot  hangers 
bicycles 
bailer  nA/ine 
plastic  gloves 
nuts  end  bolts 
paper  clips 
steel  drums 
skids 

foam  rubber 

polyester 

beer  cases 

printing  plates 

photographic  chemicals 

soA/dust 

fluorescent  lamps 


and  appliances 
kaowoot 
yarn  and  thread 
furniture 
wreath  eoseis 
pallets 

thread  cones 
pop  cartons 
batteries 
telephone  parts 
mardi  gras  beads 
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TABLE  1— Metals  Recycled  by  Sheltered  Workshops 


Type  of  Metal 

1  Steel 

2  Alunninunri 

3  Copper 

4  3rc$s 

5  T^n 

6  Gdd 

7  Silver 

8  Simatai 

9  Bicnze 
1C  Zirx: 


#  of 

Mean 

Workshops 

Price  per 

Recycling 

ILAJ  IDb. 

LoAz/Hich 

31 

$  2.00 

4.10 

0/20.C0 

76 

8.06 

8.45 

0/25.00 

23 

12.17 

16.23 

0/50.00 

14 

12.54 

14.31 

0/40.CU 

10 

210 

492 

0/16.00 

2 

Nc  Profit 

2 

30.00 

6 

.if? 

.46 

10/1.38 

1 

.00 

3 

7.67 

9.29 

.01/18.C0 

APPUCAaiUTY-  Sheltered  workstiops  interested  in  getting  involved  in  recycling  activities  should  benefit 
from  these  ftnoings.  These  findings  should  alert  workshops  to  the  potential  gains  and  pitfalls 
associated  with  the  recycling  business  in  workshop  settings. 
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Principal  Investigator: 
Status: 
Cotes: 
Coat: 

Annua!  Report  Reference: 


Projected  Total  $-18,000 
RT  %  of  Annual  Total  70% 


Negaiive  Incentives;  Contingencies  which  Discourage  Disabled  Indi- 
viduals from  Seeking  or  Completing  Rehabilitation  Sen/ices  and  Subse- 
quent Employment 

Richard  T.  Walls.  Ph.D. 

Continuing 

May  1976-May  1981 

Annual  $7,685 
RT  Annual  $5,359 

#15,  Page  90.  R-34 

OBJECTIVES-  The  major  question  is  which  types  and  amounts  of  cash  and  in-kind  benefits  (at  what 
benefit-loss  rate^  discourage  eligible  individuals  from  engaging  in  and  completing  VR  sea  .ces. 
Further,  to  what  extent  is  this  a  problem  in  VR,  and.  if  it  is  a  substantial  problem,  what  ore  some 
possible  remediating  actions? 

METHODOLOGY-  Subjects.  The  subjects  ore  30^  potential  VR  clients  of  varying  age.  sex.  and  disabling 
conditions.  Of  these  persons,  some  were  receiving  some  kinds  of  cash  and/or  in-kind  benefits  at 
referral  to  VR.  The  others  were  receiving  benefits  from  any  of  the  source?  at  referral. 
Design  The  design  is  a  simple  two  group  format.  The  clients  receiving  benefits  at  referral  are 
considered  the  experimental  group  and  the  clients  not  receiving  benefits  at  referral  ore  con- 
sidered The  contrast  or  control  group.  The  ir^dependent  variable  is.  thus,  benefits  at  referrci  versus 
no  benefits  at  referral.  Obviously,  the  amounts  and  types  of  benefits  von/  markedly  within  the 
experimental  group  since  no  attempt  to  stratify  the  random  sampling  procedure  was  attempted. 
This  implies  plocking  on  different  porferns  or  clusters  of  disobilitv.  sex.  age.  or  most  importonr.y. 
type  and  amount  of  benefits  will  proPably  aid  in  clarifying  the  findings.  However,  the  major  result 
will  consist  of  a  comparison  of  frequencies  of  successful  closures  for  the  experimental  versus  control 
group  Thus,  the  dependent  voriople  is  the  closure  status  of  the  individuals.  Factors  associated  with 
Closure  such  as  competitive  employment,  homemoker  employment,  earnings,  etc.  will  oiso  be 
considered. 

Since  a  final  report  on  the  major  question  will  not  be  completed  until  Summer  1980,  this  is  simply 
an  interim  report  of  some  of  the  relations  determined  from  the  initial  date  collection.  No  relations 
betv/een  benefits  and  Vi?  closure  are  reported  herein. 


ERIC 


310 


*-*  Jt 


West  Virginia  University 


FINDINGS  TO  DATE:  The  individual  questions  and  analyses  reported  present  a  consistent  picture.  Denno- 
graphic  variables  for  this  sample,  such  as  age.  sex,  education,  aisabling  condtticn.  and  work 
hisTory.  as  well  as  psycho-social  variables,  such  as  intemal^xternal  orientarior^  and  achievement 
motivation,  appear  to  show  little  systematic  relationsnip  to  benefits  and  VR  outcomes.  However, 
as  noted,  education  shows  at  least  some  relationship  to  VR  outcome.  In  conrrcst.  there  are  strong 
relations  betv/een  benefits  and  VR  outcomes. 

As  an  overoll  check  of  fhese  conclusions  a  stepwise  discriminant  analysis  was  computed  with 
competitive  placement  (subset  of  status  26  outcome)  versus  noncompetitive  placement  (all 
other  outcomes)  as  the  criterion  variable.  The  potential  predictive  intake  variables  entered  'nto 
this  stepwise  analysis  were  sex.  age,  race,  work  time,  education,  rural-urban,  rent-own.  internal- 
external  orientation,  achievement  motivation,  fomily  income,  total  number  of  sources  of  benefits, 
total  dollars  benefits,  and  amount  of  benefits  that  would  be  retained  if  a  job  at  the  minim.um 
wage  were  obtained.  Only  four  variables  contributed  to  an  82%  hit  rate(correcfdiscrim  morion  of 
individuals  in  the  two  groups).  Number  of  sources  of  benefits  accounted  for38%  of  the  variance  in 
that  82%  hit  rate.  Other  contributing  variables  were  family  income,  /ears  of  education,  and 
amount  of  benefits  that  would  be  retained  if  a  job  at  the  minimum  wage  were  obtained, 
accounting  for  31%.  18%.  and  13%  of  the  hit  rate,  respectively 

Number  of  sources  of  benefits  was  the  most  potenf  predictor  of  VR  outcome.  The  more  sources  of 
benefits,  the  less  likely  is  successful  closure  in  general,  and  the  less  !ikely  is  competitive  labor 
placement.  The  other  most  discriminating  variable  is  famiily  incc  ^e.  if  the  family  is  below  the 
poverty  level,  there  is  less  fikelyhood  of  rehabilitation  and  compe  -'ive  employment  Tnese  two 
variables  are  related  in  that  those  below  the  poverty  'evel  are  likely  to  have  more  sources  of 
benefits.  As  Paglin  (1P79)  indicates,  it  may  be  misleading  if  in-kind  benefits  are  not  taken  into 
account  in  calculating  poverty  estimates. 

APPLICABILITY:  Theorettcaliy.  findings  from  the  study  would  be  of  significant  soc:a}  imporrance  A  critical 
proDlem  facing  our  legislators  today  is  the  estaotishment  of  effective  governmenrai  assistance 
programs.  A  gredt  deal  of  pressure  exists  to  establish  a  financial  cjd  system  which  is  helpful  end  yet 
equitable.  If  the  findings  from  this  study  prove  to  be  of  Significance,  they  should  guide  those  wno 
need  more  than  intuition  to  construct  this  legrsiation. 

Present  policies  of  financiai-.  aid  serve  as  environmentat  contingencies  which  serve  to  influence 
the  actions  of  those  who  receive  benefits.  If  the  present  set  of  contingencies  which  exist  suocorr 
behavior  which  is  detrimental  in  the  long  run  to  either  the  rndividuai  or  tne  assisting  agenc:es  m 
question,  it  is  important  to  change  them. 


183   Deveiopment  of  a  Valid  Multiple-Factor  Instrument  to  Assess  Severity 
of  Handicap  (Preliminary  Diagnostic  Questionnaire) 

Principal  Investigator:  Joseph  Moriorty,  Ph,D, 

Status:  Continuing 

Dates:  October  i976'April  1980 

Cost:  Annual  $12^53  Projected  Total  $225,000 

RT  Annual  $7,696  RT  %  of  Annual  Total  63% 

Annual  Report  Reference:  Page  121 »  R-35 


OBJECTIVES:  The  overaH  objective  of  ^his  project  is  to  develop,  standardize,  end  validate  a  pracricoi. 
cost-effectfve  instrument  to  measure  handicap  severity.  Such  on  instrument  should  laeoily  yield  a 
profile  for  an  individual  that  would  measure  components  of  handicap  seventy  as  follows: 
(1 )  degree  of  handicap  in  mobility:  (2)  degree  of  handicap  in  self<:are;  (3)  degree  of  hcndicco 
in  motivation  and  psycholcgfcal  independence:  (4)  degree  to  whicn  individual  perceives 
problems  to  exist  in  personal,  social,  family,  and  vocational  cdjustment:  (5)  impact  of  demo- 
graphic variables  on  employability:  and  (6)  related  factors. 

O 
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METHODOLOGY:  Estadlishment  of  a  methodology  tor  this  study  will  include  the  following  estabiisnnnent 
of  a  panel  of  technical  consultants,  completion  of  literature  search,  evaluation  of  instruments  or 
items  for  inclusion  in  a  pilot  oattery.  content  analysis  of  resuitant  items,  analysis  of  pitot  lnvenrc^^/ 
by  reading  specialists,  preliminary  field  test  of  pilot  battery  with  no  less  man  30  severely  aisaoied 
clients,  revisions  of  the  Inventory,  reliability  checks,  concurrenr  valioity  rests,  alternative  weighting 
procedures,  and  norm  development. 

FINDINGS  TO  DATE:  During  FY  1979.  the  researchers  engaged  m  the  following  tasks  related  to  the  inter- 
mediate developmer^t  of  the  P  D  S. 

Sut>scale  Construction:  Researchers  have  developed  a  battery  of  potential  items  for  inclusion 
in  the  seven  sub-scales  of  the  P  D.S.  As  of  November  1978.  the  P  D  S.  haa  undergone  ntne  substan- 
tive drafts  based  both  on  editorial  analysis  and  field  testing  of  the  instrument. 
In  addition  to  field  testing  the  P.D.S.  with  VR  clients,  researchers  caministered  ^A/o  sub-scaies.  the 
Preliminary  Estimate  of  Learning  Ability  and  the  Work-Related  Knowledge,  to  undergraduate 
students  at  the  University  during  the  second  semester  1977-78.  Sub-scales  were  then  correlated 
with  appropriate  intelligence  scales. 

Researchers  devised  a  scoring  system  for  the  RD.S.  and  prepared  the  data  for  computer  analysis. 
On  the  basis  of  preliminary  testing  and  re-testing,  the  P  D  S.  was  modified  to  maximtze  coverage 
of  the  sub-areas,  and  accommodate  item  difficulty  and  scoring  exigencies.  Also  the  instrument 
was  re-formated  for  readability  and  other  stylistic  concerns. 

Statistical  Techniques:  To  analyze  the  content  of  the  various  drafts  of  the  P  D.S  .  sub-scales  and 
items  ar^  being  statistically  analyzed  to  determine  measures  of  reliability  ond  valiaity.  A  pomr  by 
serial  co^elation  was  run  on  the  P.E.LA.  and  the  Work-Related  Knowledge  CN=98).  Twenty  of  the 
thirty  ttems  on  the  RE.L.A,  surpassed  the  -40  level  of  correlation,  ana  no  items  had  negative  values. 
On  the  work-Related  Knowledge.  13  of  18  items  were  above  40.  At  the  same  time,  successive 
fieid  testing  of  the  P  D.S.  with  center  clients  and  field-office  clients  is  on-gomg  in  order  to  solicit  ^he 
input  of  potential  users  of  the  instrument.  Moreover,  the  scores  on  the  sub-scales  of  the  P.D.S.  wili  be 
converted  into  stamnes  for  the  ourpose  of  reporting  individual  profiles. 

APPLICABILITY-  Once  the  muitiple-factor  instrument  has  been  developed  with  an  accompanying 
manual  to  facilitate  its  use,  tv/o  forms  of  the  manual  will  be  developed  for  direct  opptication  to 
rehabilitation.  R^rm  A  of  the  manual  will  be  for  client-serving  personnel,  such  as  counselors  and 
vocational  evcluctors  to  aid  in  documenting  eligibility,  to  sensitize  client-serving  personnel  to 
differential  needs  of  individual  clients,  and  to  assist  in  the  development  of  the  Individualized 
Written  Rehabilitation  Program  for  each  client.  Form  B  of  the  manual  will  be  oriented  toward 
program  evaluotors  to  use  as  a  supplement  to  number  of  closures,  to  help  specify  agency  policy 
and  priorities  m  terms  of  intake  practice,  potentially,  and  to  assess  em,p}oyablli^y  gam  vs. 
employment. 


184  Factors  Influencing  Work  Adjusinnent  of  Disabled  Workers 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


M.S.  Tseng,  id.D. 
Continuing 

May  1977-December  1981 

Annual  $28,706 
RT  Annual  $21,932 

#15.  Page  135.  R-34 


Projected  Totat  $126,000 
RT  %  of  Annual  Total  76% 


OBJECTIVES: 

1  To  determine  the  nature  of  vocational  ret^obilitation  clients'  occupational  entry  into  the  com- 
petitive labor  force  after  vocational  rehabilitation  closure,  by  generating  a  relative  profile  for  i-he 
vocational  rehabilitation  client  population  within  the  total  labor  force  which  shows  cnaracteristic 
patterns  of  fheir  entry  jobs  in  terms  of  fields,  skill  levels,  and  wage  levels. 
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2.  To  identif/  the  work  adjustment  or  adaptation  problems  uniquely  encountered  by  disabled 
workers  after  placement. 

3.  To  examine  disabled  workers'  work  adjustment  in  terms  of  satisfaction/dissatisfaction  and 
satisfoctoriness/unsatisfactoriness  relative  to  their  occupational  functioning. 

4.  To  determine  the  extent  to  which  disabled  workers'  work  motivation  might  be  related  fo  theirwork 
satisfaction  and  performance. 

5.  To  identify  variables  which  mightserve  to  moderatedisobled  workers' work  motivation-satisfaction 
relationship. 

6.  To  investigate  if  certain  job  content  and  context  elements  might  tend  to  function  as  satisfiers  or 
dissatis^iers  to  disabled  workers. 

7.  To  identify  factors  which  might  contribute  to  disabled  workers'  successful  (or  satisfactory)  work 
performance. 

8.  To  identify  third-variables  which  might  contribute  to  more  sotisfoctor/  explanation  of  disabled 
workers'  work  satisfaction-performance  relationship. 

9.  To  determine  the  extent  to  which  disabled  workers'  work  adjustment  after  rehabilitation  closure 
might  be  ottributoble  to  the  absence,  as  opposed  to  the  presence,  of  vocational  training  during 
the  rehabilitation  stage. 

METHODOLOGY: 

1 .  The  project  objectives  are  to  be  accomplished  through  three  consecutive  phases  of  investigation. 
Phase  1  involves  intensive  analysis  of  a  state  R-300  data  set  and  the  crrresponding  labor  statistics. 
Phase  2  is  a  survey  stage  within  which  a  sample  of  disabled  workers  (former  VR  clients)  and  their 
respective  employers  arc-  contacted.  Phase  3  is  to  be  an  experimental  study  within  a  sheltered 
workshop. 

2.  A  sample  of  approximately  4.6G0  VR  clients  who  were  successfully  closed  (Status  26)  and  placed 
in  competitive  employment  (work  statuses  at  closure  1.3*  and  4)  during  FY  1 975-76  in  West  Virginia 
is  involved  in  Phase  1.  Phase  2  requires  a  sample  of  approximately  200  clients  who  have  been 
successfully  rehabilitated  (closure  status  26),  with  one  half  of  them  having  received  vocational 
training  (status  18)  and  the  other  half  not  and  their  respective  employers.  A  sample  of  opproxi- 
motely  20  sheltered  workers  (work  status  at  closure  2)  who  have  been  successfully  closed  by  VR 
(status  26)  is  to  be  involved  in  Phase  3. 

3.  Phase  1  addresses itselftoSVR outcomevariables(weeklyearningsat closure, field ofoccupotion 
at  closure,  etc.  -  the  primary  variables)  and  some  34  VR  intake  and  process  variables  (age.  sax, 
major  disability,  months  from  acceptance  to  closure*  months  in  training,  etc.  -  the  secondary 
variables).  Phase  2  tops  24  primary  variables  (Including  such  employment  variables  as  occupa- 
tional title,  weekly  earnings,  satisfiers  and  dissatisfiers  of  job  elements.  wori<  satisfaction,  and  work 
proficiency  and  such  personal  attributes  as  locus  of  control,  self-esteem,  self-occeptance,  per- 
ception of  success,  work  motivation,  and  wort<  personality)  and  9  secondary  variables  (sex.  age. 
major  disability,  highest  grade  completed,  etc.).  Primarily  two  independent  variables,  setf 
evaluation  of  wort<  proficiency  and  pressure  for  production,  and  two  dependent  variables,  work 
satisfaction  and  wort<  performance,  are  to  be  investigoted  In  Phase  3. 

4.  Univariate,  bivoriate.  and  multivariate  descriptive  and  inferential  statistics  ore  used  for  data 
analyses. 

FINDINGS  TO  DATE:  The  first  phase  of  the  project  carried  out  to  date  reveals  the  following  choracteristics 
for  a  state  R-300  data  set  for  FY  75-76. 

1.  Of  the  clients  closed  in  Status  26,  approximately  71%  were  placed  in  competitive  employment 
(work  statuses  at  closure.  1.  3.  and  4). 

2.  As  compared  to  those  who  were  successfully  closed  but  not  placed  in  competitive  employment 
(work  statuses  2.  5.  and  6).  clients  who  were  successfully  closed  and  placed  in  competitive 
employment  (wcrt<  statuses  at  closure  1,  3,  and  4)  were  found  to  have  significantly  different 
means  on  6  ordinal  intake  variables  and  2  ordinal  process  variables.  They  were  on  the  average: 
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a.  younger,  with  a  nnean  age  33.8  as  opposed  to  41  5  (p<.C01). 

b.  having  rriore  dependents,  with  a  mean  numper  of  dependents  12  as  ooccsec 
0.6  (p<.001> 

c.  from  smaller  families,  with  a  mean  number  m  family  3.3  as  opposed  ro  3  c  (o<  C5) 

d.  more  educated,  with  a  mean  grade  level  9.9  as  opposed  to  8.6  (p<  05). 

e.  earnings  more  at  referral,  with  a  mean  weekly  earning  S35. 1 0  as  opposed  to  35.60  ( p<  001 ). 

f,  represenring  higher  monthly  family  income  at  referral,  with  a  mean  3.0  which  is  equivalent 
to  3275  as  opposed  to  2.8  which  is  equivalent  to  3240  (p<.0l) 

g.  participants  of  longer  period  of  training,  with  a  mean  months  of  training  3.3  as  opposed  ro 
1.0  (p<.001). 

h.  recipients  of  more  sen/ices,  with  a  mean  total  number  of  ser/ices  2.4  as  opposed  to  2  3 
(p<.001). 

3.  The  frequency  distribution  of  the  competitive  closures  (work  statuses  at  closure  1.  3.  and  4)  based 
on  the  9  one«digit  occupational  categories  was,  in  rank  order,  as  follows:  (a)  code  3  service 
occupations  (35.5%):  (b)  code  2  clerical  and  sales  occupations  (18  4%);  (c)  code  9  miscel- 
laneous occupations  (10  6%);  (d)codeO-1  professional,  technical,  and  managerial  occupations 
(10-5%):  (e)  code  3  structural  work  occupations  (9.5%);  (f)  code6  machine  trades  occupations 
(4.5%);  (g)  code  7  bench  work  occupations  (4.2%);  (h)  code  5  processing  occuoat'ons  (3  9%); 
(i)  code  4  farming,  fishery,  forestry  and  related  occupations  (2  9%) 

4.  The  distribution  of  those  who  entered  the  service  occupations  (one-digit  code  3)  basea  on  'he 
corresponding  two-digit  occupational  codes  was.  m  rank  order,  as  follows:  (a)  code  31  food  and 
beverage  preparation  and  service  (30%).  (b)  code  38  building  ana  related  ser/ice  (13  0%). 
(c)  code  35  misceilaneous  personal  sef\'tc9  (17  3%);  (d)  code  30  domestic  service  (15.4%) 

(e)  code  36  aoparel  and  ^Jrnishings  service  (6.4%).  (f)  code  33  barber-ng,  cosm.etciogv  crd 
related  service  (4  8%):  (g)  code  37  protective  service  (4  2%)  (h)  code  32  lodging  ana  related 
ser^/ice  (2.9%);  (i)  code  34  amusement  and  recreatton  service  (0  5%). 

5.  The  occupational  distnoution  of  those  placed  in  the  clerical  end  sales  occuoanons  (one-digit 
code  2)  based  on  the  corresponding  two-Otgit  codes  was.  m  rank  order,  cs  follows:  (a)  code  20 
stenogrophy.  typing,  filing,  and  related  occupations (25  5%);  (b)  code  29  merchandising,  exceor 
salesperson  (23.0%);  (c)  code  21  computing  and  account-recording  (17  3%):  (d)  code  26-28 
salespersons,  commodities  (16.4%);  (e)  code  23  information  and  message  distribution  (7  1%); 

(f)  code 22  material  and  production  recofding(6.2%);(g)code24miscellaneousclefrcal(2.7%); 
(h)  code  25  salespersons,  service  (1.3%). 

6.  The  occupational  distribution  of  those  placed  in  the  miscellaneous  occupations  (one-digit 
code  9)  was  as  follows:  (a)  code  91  transportation,  not  elsewhere  classified  (28.6%);  (b)  code  90 
motor  freight  (24.0%);  (c)  cede  93  extraction  of  minerals  (18.4%);  (d)  code  92  packing  ana  ma- 
terials handling  ( 1 7  0%):  (e)  code  95  production  and  aistribution  of  facilities  (6.2%):  (f )  code  97 
graphic  art  work  ( 1 . 7%);  (g )  code  94  logging  ( 1 .5% ):  (h )  code  99  vending  stand  operation  (1.5% ); 
(1)  code  98  other  (0.8%);  (j)  code  96  amusement,  recreation,  and  motion  picture  not  elsewhere 
classified  (0.4%). 

7.  The  occupational  distribution  of  those  in  the  professional,  technical,  and  managerial  occupations 
(one-digit  code  0-1 )  was  as  follows:  (a)  code  09  education  (20.5%);  (b)  code  07  medicine  and 
health  ( 1 8.2%  );  ( c )  code  1 8  managers  and  officials,  not  elsewhere  classified  ( 1 6. 7% );  (  d )  code  1 9 
miscellaneous  professional,  technical,  and  managerial  (12.6%):  (e)  code  16  administrative 
specialization;  (f)  code  00-01  architecture  and  engineering  (6.3%):  (g)  code  15  entertainmenr 
and  recreotion  (4.6%);  (h)  code  04  life  sciences  (4.0%);  (i)  code  12  religion  and  theology  (2.9%); 
(j)  code  02  mathematics  and  physical  sciences  (2.1%);  (k)  code  14  are  (2.1%).  (I)  code  10 
museum,  librory.  end  archival  sciences  (1.3%):  (m)  code  13  writing  (1.0%):  (n)  code  11  low  ana 
jurisprudence  (0.4%). 

8.  Application  of  Bayes'  theorem  of  conditional  probabilities  relating  rehabilitation  outcome 
competitive  versus  noncompetitive  closures  (knowing  prior  probabilities  of  these  closures  to  be 
0  71  and  0  29  respectively  with  a  sample  of  6.436  clients),  to  the  client  intake  characterist;c  vector 
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elements  sex  (male  1  female  2).  mental  status  (never  married  1,  marnecJanaarher2}.  wcrK  status 
at  referral  (competitive  1.  noncompetitive  2).  and  prim.an/  disadiiitv  (visual  oudircrv  2.  ortho- 
pedic 3.  amputation  4.  mental  5.  other  6)  revealed  rhe  following: 

a.  Whenever  there  is  a  combination  of  111  in  the  first  three  elements  of  the  ciienr  intake 
characteristic  vector,  assignment  to  the  competitive  closure  is  associated  with  the  highest 
propability  (posterior  probability)  of  being  correct  (p^rO.99).  This  implies  thar  clients  who 
are  males,  never  married,  end  competitive  at  referral  work  status-wise  are  most  likely  to 
be  closed  by  VR  in  the  competitive  work  group  after  appropriate  rehabilitation  services  are 
rendered,  regardless  of  their  primary  disability. 

b.  For  moles  (1  in  the  first  element  of  the  vector)  whose  work  status  at  referral  is  non- 
competitive (2  in  the  third  element),  single  clients  (1  in  the  second  element)  are  more 
likely  to  be  closed  in  the  competitive  group  as  compared  to  marned  ctients(2  in  the 
second  element).  The  posterior  probability  of  correctly  assigning  the  ^'112"  cases  to  the 
competitive  closure  ranges  from  0.91  to  0.95.  whereas  the  posterior  probability  of  correctly 
classifying  the  "122"  cases  to  the  competitive  closure  ranges  from  0.80  to  0,88, 

c.  Whenever  there  is  a  combination  of  a  2  in  the  first  element  and  a  2  in  the  third  element  of 
the  client  vector,  assignment  of  the  case  to  the  noncompetitive  closure  has  a  posterior 
probability  ranging  from  0.29  to  0,67.  This  implies  that  if  a  client  is  female  or^d  her  work 
status  at  referral  is  noncompetitive,  it  is  more  likely  that  her  work  status  at  closure  is  non- 
competitive, when  successfully  closed  (with  posterior  probability  greater  than  0.29  which  is 
the  known  prior  probability  associated  with  the  noncompetitive  closure). 

d.  In  connection  with  the  above  finding  especially  with  respect  to  marital  status,  there  is  a 
distinctive  dilference  between  those  who  are  never  married  (the  212  cases)  and  those 
who  are  married  (the  222  coses).  The  "212"  coses  are  associated  with  lower  posterior 
probability  of  noncompetitive  closure  ranging  from  0.29  to  0.43.  whereas  the  "222"  cases 
are  associat€?d  witt^  higher  posterior  probability  noncompetitive  closure  ranging  from  0.53 
to  0.67.  This  means  that  as  compared  to  single  femaies,  morrieo  femoles  whose  work  status 
ot  referral  is  noncompetitive  are  more  likely  to  be  closed  by  VR  in  rhe  noncompetitive 
work  group. 

9.  Application  of  aayes'  theorem  of  conditional  probaoilities  relating  rehabilitation  outcome  com- 
petitive versus  noncompetitive  closures  (with  known  prior  probabilities  associated  with  these 
closures  to  be  0.71  and  0.29,  respectively  with  a  sample  size  of  6.436  clients)  to  the  rehabilitation 
process  vector  which  consisted  of  four  vector  elements— restoration  service  (no  0,  yes  1 ).  college 
training  (  no  0,  yes  1 ),  maintenance  service  (  no  0,  yes  1 ).  and  service  to  family  member  (  no  0,  yes  1 ) 
revealed  the  following: 

a.  Whenever  there  is  a  combination  of  1 1 1  in  the  lost  three  elements  of  the  process  vector, 
assignment  of  the  case  to  the  competitive  closure  is  associated  with  the  highest  probabili- 
ty (posterior  probability)  which  is  greater  than  0.99.  This  indicates  that  clients  who  receive 
a  combination  of  college  training,  maintenance  service,  end  service  to  family  member 
would  most  likely  be  placed  in  competitive  employment  at  closure,  regardless  of  whether 
they  receive  restoration  service  (the  first  element  of  the  process  vector)  or  not. 

b.  The  process  vector  (0000)  signifies  the  absence  of  all  four  rehabilitation  services  considered 
in  the  analysis,  while  the  vector  (0001 )  signifies  the  presence  of  service  to  fomily  member 
but  the  absence  of  the  three  remaining  services.  The  former  vector  has  o  posterior  pro- 
bability of  0.77  associated  with  competitive  closure,  whereas  the  latter  vector  has  a 
posterior  probability  of  0.87  associated  with  competitive  closure.  The  net  difference  be- 
tween these  two  vectors  is  the  service  to  family  member  showing  a  corresponding 
difference  In  posterior  probability  of  p=0.87  -  0.77=0.10  for  competitive  closure.  This 
implies  that  service  is  worth  approximately  ten  percentage  points  in  connection  with 
closing  the  client  in  the  competitive  vjork  status. 

10,  SklH  ievel  associated  with  occupations  at  closure  for  a  sample  of  4,534  clients,  who  had  been 
closed  placed  in  competitive  employment,  were  analyzed  based  on  the  fourth  digit  of  the  occu- 
pational codes  which  represents  a  worker  trait  in  terms  of  the  relationship  of  the  job  to  data  homing 
these  weights  0  synthesizing,  1  coordinating,  2  analyzing,  3  compiling,  4  computinq,  5  copying. 
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6  comparing,  7  and  8  no  significant  relationship.  The  occupational  skill  level  analysis  revealed 
the  following: 

a.  The  occupational  divisions  v/hich  require,  on  the  average,  the  highest  levels  of  skill  were 
life  sciences  (mean  skill  level  0.3 );  law  and  jurisprudence  (mean  1  0);  religion  and  theoiogy 
(mean  1,4):  art  (mean  0.8);  entertainment  ana  recreation  (meon  0.5);  administrative 
specialization  (meon  1.2);  managers  and  officers,  n.e.c.  (mean  1.0);  and  miscellaneous 
professional,  technical,  and  managerial  (meon  1.4). 

b.  Among  the  nine  major  occupational  categories,  professional,  technical,  and  managerial 
occupations  (with  mean  skill  level  1.7)  would  require,  on  the  average,  the  highest  level  of 
skills,  whereas  ocessing  occupations  (m.ean  skill  level  7.5)  require,  on  the  overage,  the 
lowest  degree  of  skills  in  so  for  as  the  relationship  of  joo  to  data  was  used  os  a  basis  for 
measuring  for  the  skill  level.  Clerical  and  soles  occupations  (mean  skill  level  3.5)  ranked 
only  next  to  protessionoL  technical,  and  managerial  occupations  in  terms  of  the  mean  skill 
level  required.  They  were  followed  in  rank  order,  by  machine  trades  occupations  (mean 
skill  level  4.0);  structural  wart<  occupations  (meon  skiti  )evel  5-6);  bench  wori<  occupations 
(mean  skill  level  6.2);  miscellaneous  occupations  (moan  skill  level  6.4);  forming,  flshen/. 
and  forestp/  occupations  (meon  skill  level  6.6);  service  occupations  (skill  level  7,3):  and 
processing  occupations  (meon  skill  level  7.5). 


11.  A  wage  level  analysis  carried  out  with  a  sample  or  4.516  closed  placed  clients  revealed  the 
following: 

a  The  top  ten  occupational  divisions  having,  on  the  average,  the  highest  weekly  eorningsat 
closure  were,  in  rank  order  fabrication  ana  repair  of  plastics,  syntherics.  etc.  (mean  weeklv 
earnings  S257.40);  low  and  jurisprudence  (mean  S21 7.50);  extracrion  of  minerals  (meon 
S181.16);  processing  of  chemicals,  piastres,  etc.  (SI  73  15);  architecture  and  engineering 
(meon  S161.53);  electrical  assembling,  installing,  and  repairing  (mean  5159  04);  pro- 
cessing of  petroleum.  coaL  etc.  (mean  S157.00);  life  sciences  (mean  $156.42);  excovoring. 
grading,  etc.  (mean  3150.25);  mathematics  and  physical  sciences  (mean  5149.30). 

b.  Professional,  technical,  and  managerial  worl'.ers  who  constituted  10.5%  of  the  competi- 
tively closed  cases  ranked  at  the  top  with  a  meon  weekly  earning  at  closure  of  S1 23.42. 
Service  woricers  who  represented  the  largest  group  of  competitively  closed  cases  at  35.5% 
in  the  sample,  mode  the  next  to  the  lowest  mean  weekly  earning  of  S74.19  (ranking  8). 
Farming,  fishen/.  ond  forestry  workers  who  belonged  to  the  smallest  group  of  2.9%  in  the 
sample  ranked  at  the  bottom  of  hierarchy  (rank  9)  with  o  mean  weekly  earning  of  S66.02. 
The  other  six  major  occupational  categories  occupying  ranks  2  through  7  were,  in  order, 
structural  wori<  occupations  (meon  weekly  earning  3122.60).  miscellaneous  occuporions 
(mean  3117.58),  processing  occupations  (mean  3113.17),  machine  trades  occupations 
(mean  3109.57).  bench  wori<  occuporions  (meon  S99.Q6),  and  clerical  and  sales  occu- 
pations (mean  388.04). 


c.  Comparisons  of  retention  coses  (coses  whose  work  statuses  or  referrci  being  1.3.  or 4)  end 
nonretenrion  coses  (cases  unemployed  otthetimeof  referral  orrhose  whose  work  srcruses 
at  referral  being  2.  5.  or  6)  on  weekly  earning  or  closure  using  Jhe  ^msr  tor  inoeoencenr 
.omples  revealed  that  only  7  out  of  72  occupational  oivisions  recresenreo  by  occucoricns 
at  closure  did  differentiate  the  two  groups  significantly  oeyonq  the  05  level,  in  other  words, 
there  were  no  significant  mean  differences  on  weekly  eornings  at  closure  between  rne 
retention  and  nonretention  groups  for  65  out  of  72  occupational  divisions  investigated,  ^his 
means  that  within  our  client  population  we  could  expect  the  retention  and  nonretention 
coses  to  be  homogeneous  in  terms  of  their  weekly  ecrnlngs  at  closure  for  o  large  num.oer  of 
occuporions.  This  inference  is.  in  foot,  contror/  to  the  speculation  that  work  experience 
woufd  hove  on  overwhelming  influence  on  wage  levels.  Mcreover.  among  the  7  cccu- 
porionoi  divisions  in  which  the  mean  weekly  earnings  of  the  two  groups  .snoweo  significant 
differences  (p<  05).  the  mojonty  of  them  (4  to  be  exact)  were  m  the  professionat. 
technical,  and  managerial  cotegor/  and  almost  ail  of  them  (except  one.  !cgginq)  ncc 
negative  t  values  reflecting  significantly  larger  mean  weekly  earnings  for  the  nonretention 
group  over  the  retention  group.  This  is,  indeed,  o  somewhat  surorising  finding. 
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d.  To  show  o  relative  profile  of  our  client  population  wirhm  fhe  general  labor  force  escecialiy 
with  respect  to  their  weekly  earnings  at  closure,  a  selected  number  of  occupations  (in 
terms  of  production  workers  by  industry)  were  examined  m  regard  to  their  respective 
national,  state  (West  Virginia),  and  VR  client  weekly  earning  wages,  ^he  tndustrfes  involved 
were  stone,  day,  and  glass;  primary  metals:  fabricated  metals,  machinery,  electrical 
machinery;  transportation  equipment,  food  and  kindred  products;  apborei.  pnntirig  and 
publishing;  chemicals,  rubber  and  miscellaneous  plastics;  bituminous  coci  rriming;  arc 
electric,  gas.  and  water.  Generally  specking,  for  all  but  two  of  these  industries,  the  state 
and  national  averages  were  found  to  be  roughly  from  1  to  2  standard  deviations  above 
the  overage  weekly  earnings  of  our  clients.  In  these  hvvo  industries,  apparel  ond  chemicals, 
rubber  and  miscellaneous  plastics,  the  overage  weekly  earnings  (ct  closure)  of  our  clients 
were  found  to  be  approximately  the  same  as  the  state  end  national  averages  of  their 
respective  fields. 
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The  second  phase  of  the  project  carried  out  to  date  reveols  the  following  findings: 

1.  A  total  of  110  former  VR  clients  constitutes  the  somple  for  the  second  phase  of  the  project.  The 
breokdown  of  these  subjects  in  terms  of  the  variables  sex.  age.  and  employment  status  at  the  time 
of  survey  was  as  follows:  68  males  (61.8%);  42  females  (38  2%);  from  16  to  78  yeorsof  age.  with  a 
mean  age  of  31.2;  35  unemployed  (32.1% ).  1 1  employed  part-time  ( 10. 1%),  63  employed  full-time 
(57.8%).  and  1  with  missing  datum. 

2.  In  four  out  of  the  eight  employment  adjustmenr  areas  more  than  50%  of  the  disabled  workers  in 
the  sample  encountered  difficulties.  They  are.  in  the  crder  of  relative  frequencies,  transportation 
(81.0%).  negative  attitudes  of  the  fellow  workers  (68.6%),  limited  privacy  (60.0%).  ana  rime  rigidity 
(55.2%).  The  rest  of  the  employment-related  adjustment  areas  caused  less  difficulties  for  the 
disabled  workers.  They  are.  in  rank  order,  impersonal  setting  (46.2%).  conforming  to  the  fellow 
workers  (45.7%),  demands  of  supervision  (34.3%).  and  work  njles  (26.7%). 

3.  Correlational  analyses  showed  that  the  composite  employment  adjustment  was  associated 
significantly  with>  these  variables— locus  of  control,  powerful  others  (r  =  .49.  df  =  97.  p<  .001 );  locus  of 
control,  chance  ( r  =  .45.  df  =  97,  p  <  .001 );  age  ( r  =  -.34.  df  =  98,  p<  .001 );  number  of  hours  worked  per 
week  (r  =  -  23,  df  =  93,  p<  .05);  weekly  earning,  the  first  job  after  rehabilitation  closure  (r  =  -.21.  df  = 
95,  p<  .05);  and  job  satisfaction  (r  =  -.21.  df  =  96.  p<  .05). 

4.  When  asked  how  well  they  liked  their  jobs  (Hoppok  Job  Satisfaction  Blank  Item  1).  78.8%  of  the 
disabled  workers  answered  positively  ("like  it."  "enthusiastic  about  it."  "love  it").  How  much  of  the 
time  did  they  feel  satisfied  with  their  jobs  (HJSB  Item  2)?  More  than  seven-tenths  (71.1%  to  be 
exact)felt  satisfied  "a  good  deol  of  fhe  time,"  "most  of  the  time."  or  "all  of  the  time/'  How  did  they 
feel  about  changing  their  jobs  (HJSB  Item  3)?  More  than  a  half  of  them  (53.9%)  indicated  that 
they  were  "not  eager  to  change  jobs,  but  would  do  so  if  a  better  job  can  be  found,"  and  approxi- 
mately t\A/o-tenrhs  of  them  (21 .6% )  were  in  no  i  nood  of  changing  their  jobs  (i.e..  "can't  think  of  any 
jobs  for  which  I  would  exchange"  or  "would  not  exchange  my  job  for  any  other").  Comparing  with 
other  peoole  (HJSB  Item  4),  approximately  one-half  of  them  (51 .4% )  indicated  that  they  liked  their 
jobs  about  as  well  as  most  other  people  ilKe  theirs,  and  more  than  four-tenths  (41 .9% )  of  them  were 
of  the  opinion  that  they  liked  their  jobs  "better"  or  "much  better"  than  most  people  liked  theirs  or  "no 
one  likes  his  job  better  than  I  like  mine." 

5.  Higher  level  of  job  satisfaction  (as  measured  by  the  Hoppock  Job  Satisfaction  Blank )  was  found  to 
be  significantly  associated  with  better  job  content  (r  =  .68,  df  =  86.  p<  .001 ).  better  job  context  (r  = 
.65.  df  =  84,  p  <  .001 ).  higher  level  of  self  acceptance  (r  =  .47.  df  =  95.  p  <  001 ),  higher  social 
desirability  or  need  for  approval  (r  =  .35.  df  =  72.  p<  .01 ),  higher  self  esteem  (r  =  .29.  df  =  91 .  p  <  .01 ) 
higher  protestont  work  ethic  (r  ^  .24,  df  ^92.  p  <  .05).  firmer  belief  that  one  has  control  over  one's 
own  life  (r  =  .24.  df  =  96.  p  <  .05),  firmer  belief  that  powerful  others  do  not  hove  much  control  over 
one's  life  (r  ^  -.24,  df  =  92.  p<  .05),  and  stronger  motive  to  work  (r  =  .20.  df  =  95,  p  <  .05). 

6.  The  disabled  worker  who  received  higher  employer  rating  on  the  sotisfactoriness  of  overall 
performance  on  the  job  was  found  to  possess  firmer  belief  that  chance  forces  do  rot  have  control 
over  his/her  life  (r  =  -.57,  df  =  24,  p  <  .01 )  and  firmer  belief  that  powerful  others  do  not  have  much 
control  over  hi:/her  life  (r  ^  -  40.  df  =  24,  p  <  .05). 
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APPLICABILITY;  This  project  produces  much  needed  data  on  rhe  csrcunnstances  of  those  former  VR  clienrs 
\n  the  world  of  work,  It  is  hoped  that  the  data  can  be  utilized  m  such  areas  as  (1 )  sensitizing  rne 
rehabilitation  personnel  to  the  relative  VR  contribution  to  the  nation's  ictoor  force.  (2)  post-closure 
follow  through  services,  especially  m  reference  to  the  competitive  em.piovm.ent.  (3)  job  deveiop- 
ment  and  job  placement.  (4)  program  evaluation  using  client  post-closure  |OD  functioning  as  a 
criterion,  and  (5)  other  aoplications  relative  to  the  rehabilitation  serv'ices  involving  jobs. 


i  85  Reld-Based  Microcomputer-Assisted  Vocational  Rehabilitation  Counseling 
System 

Pfinclpol  Investigator:  M^.  Tseng,  Ed.D. 

Status:  Continuing 

DatGS:  May  1978-Aprll  1981 

Cost-  Annual  $31719  Projected  Total  $123,000 

RT  Annual  $23,719  RT  %  of  Annual  Toial  79% 

Annual  Report  Reference:  ^15,  Page  176.  R-37 


OBJECTIVES: 

1.  To  design  a  prototype  of  a  microcomputer-assisted  vocational  rehaoilitation  counseling  svstem 
which  would  consist  of  adequate  microcomputer  hardware  and  sortware  ana  vocational  rena- 
toilitotion  information  software. 

2  To  test  the  prototype  system  for  its  efficiency,  reliaoility.  capabilities  and  limitations 

3  To  demonstrate  the  operation  of  the  prototype  system  to  the  preservice  rehabilitation  counselors 
and.  on  the  basis  of  their  feeaback.  to  carry  out  modifications  if  necessarv  to  m.aximne  ^he 
operaDility  and  utility  of  the  system, 

4.  To  implement  the  prototype  system  in  the  field  for  the  inservice  renaoilitation  counseling  pro- 
fessionals, including  managers  as  well  as  counselors. 

5.  To  evaluate  the  impact  of  the  prototype  system  m  the  fielc. 


METHODOLOGY: 

1.  A  preassembled  general-purpose  microcomputer  hardware  together  with  the  supporting  soft* 
ware  is  to  be  selected  from  among  the  systems  wnich  are  available  on  the  market 

2  Vocational  rehabilitation  information  software  packages  compatible  to  the  microcompurer 
svstem  acquired  are  to  be  designed  in  such  a  way  as  to  enabie  a  rehabilitation  counseling 
personnel  in  the  field  to  (a )  input  the  client  data  to  the  system  and  have  the  client  profiles  relative 
to  certain  predetermined  and  known  norms  plotted  and  returned  to  him/her.  (b)  input  the  client 
intake  and/or  process  data  to  the  system  and  have  estimates  or  proiections  of  certain  process 
and/or  outcome  measures  calculated  and  returned  to  him/her.  (c)  request  the  svstem  to  store, 
update,  and  process  caseload  statistics  reports  produced  and  returned  to  him/her.  and  (  d )  input 
interest  and  abilities  test  data  to  the  system  end  receive  interpretations  in  the  form  of  suggested 
vocational  alternatives  for  a  client. 

In  order  to  determine  such  a  system's  characteristics  as  speed,  reliability,  compotability.  and 
flexibility,  system  analyses  are  ro  oe  conducted. 

The  system  is  to  be  evaluated  and  modified,  if  necessary,  on  the  basis  cfthe  feedback  of  aocroxi- 
mately  1 0  preservice  rehabilitation  counselors  wno  wouid  be  interfaced  with  the  prototype  using 
such  evaluation  criteria  as  the  ease  of  use  utility  to  the  counselor,  effort  expenditure  etc 

The  implementotion  of  the  prototype  system  in  the  field  is  ro  involve  a  group  of  cporoxim.ateiy 
10  inservice  rehabilitation  counseling  professionals. 

'  ? ,  , 
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FINDINGS  TO  DATE: 

1.  A  microcomputer  systenn  nas  been  procured  (OSI  C3-OEM  microcomputersysrem  with  56  K  pv/tes 
of  RAM.  ROM.  triple  CPU.  duai  doubie-5{ded  S-^nch  diskette  drive  providing  1  megabyre  storage 
on-line,  serial  and  parallel  l/Q.  ACT-V  12-inct^  CRT  display.  OS-CP/M  Disk  Operating  System. 
RDRTRAN-IV  compiler). 

2.  In  conjunction  with  the  caseload  management  component  of  the  system  an  effort  has  been 
made  to  develop  an  effective  and  uniform  means  of  computer-assisted  data  entry,  retrieval,  and 
analysis  by  examining  and  comparing  varyir^g  recording  elements  and  times  of  recoramg 
ossociated  with  Forms  R-300.  West  Virginia  DVR-100,  and  Maryland  R-.13. 

In  conjunction  with  the  caseload  management  aspect  of  the  system,  varying  recording  elements 
of  forms  R-300.  West  Virginia  DVR-100.  and  Man/land  R-13  were  comparea.anda  uniform  method 
of  computer<3ssisted  data  entry  and  retrieval  were  extracted.  BASIC  programming  of  these 
elements  is  in  progress. 

3.  On  the  vocational  decision-moking  component  of  the  system,  an  interest  and  an  abilities  test 
have  been  selected  and  evaluated  for  use  with  VR  clients  (COPS  &  CAPS.  EDITS  Pub  1976). 

Test  interpretation  programs,  which  will  suggest  vocational  alternatives  for  JWRP  writing  are  under 
development, 

APPLICABILITY-  When  successfLuly  completed  ^his  prciect  wnl  mtroauce  o  crototy  peof  the  micrccom.put- 
er-assisted  vocational  rehabilitation  counseling  system  rc  rhe  r^eic  cf  ^enaclll^at!OP  ccunsenrig. 

A  fie^d  professional  will  have 

1.  an  extrinsic  means  with  wnicn  ctient  data  can  oe  quici^iv  stored,  rerrievea.  ond  analyzed. 

2.  a  high-speed  ciericat  tool  vyith  which  cl  enr  recoras  can  ce  mcinr^inea  arc  upocred. 

3.  a  reporting  system  through  whicn  weekiv  ana/or  monrhiv  caseload  srctist'cs  reports  con  oe 
generated  with  minimum  effort,  cna 

4.  an  instant  access  to  large  quantities  of  information 

5.  An  aid  in  test  interpretation  and  vocational  decision-making  whtch  wili  consider  indi  idual  client 
characteristics. 


186  Developing  a  Model  for  Sfcte-Wide  Sfudy  on  Ineligible  Cases  (08) 

Princlpat  Investigator:  Ranjit  K.  Mojumder.  Ph.D. 

Status:  Continuing 

Dotes:  May  1978-April  i981 

Cost:  Annual  $37,596  Projected  Total  $5<5.00O 

RT  Annual  $27,194  RT  %  of  Annual  Total  72% 

Annual  Report  Reference:  ^15,  Page  198,  R-38 

OBJECTIVES:  The  primop/  purpose  of  this  study  is  to  develop  ar^  analytical  model  for  studyir^g  ir^eligibility 
that  v/ould  be  effective  ir^  assistir^g  states  to  reduce  or  better  ur^derstar^d  the  nature  of  these 
closures. 

Since  this  study  involved  data  analysis  to  determine  significance  among  variables,  no  hypotheses 
hove  been  formulated.  Rather,  in  broad  data  analysis,  it  appears  more  appropriate  to  discuss 
the  types  of  analysis  to  be  conducted  in  terms  of  objectives  The  specific  objectives  are: 

1.  Determine  any  relotfonshjp  between  referral  source  and  the  number  of  cases  closed  from 
(a)  applicant-referral  statuses*  and  (b)  extended  evaluation. 
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2.  Examine  rhe  distribution  of  08  closures  from  (a)  applicant  status  (00),  (b)  referral  status  (02)  and 

extended  evaluation  (06)  by  reason  for  closure. 
3  Analyze  the  relationship  between  reasons  for  closure  ana  other  key  characreristics  or  factors. 
'  including:  (a)  referral  source,  (b)  aisability-for  both  severely  ana  nonseverely  nandicappea. 

(c)  age.  (d)  sex.  (e)  education,  (f)  SSl/SSDi  status,  (g)  race. 
4.  Examine  case  service  funas  ana  time  spent  in  statuses  to  ineligibility  basea  on  status  (00. 02.  06) 

for  specific  aisabilities. 

5  Examine  the  extent  to  which  there  is  a  generalized  attituae  of  rehabilitation  workers  toward  08 
closures,  particularly  those  who  are  classed  as  uncooperative,  unmotivated,  ana  refuse  services. 

6,  Determine  the  congruence  between  reason  for  closure  as  laentified  by  the  VR  counselor  and  by 
the  study. 

7.  Study  reason  for  closure  by  client  perception  of  program  to  determine  any  factors  within  the 
program  tncit  may  be  a  programmatic  barrier. 

8  Develop  a  protocol  or  checklist  that  will  assist  rehabilitation  workers  in  their  perioaic  review  of 
'  ineligibility  for  individual  clients  ana  in  conducting  state-wide  stuaies  of  ineligibility  for  all  clients. 
In  line  wth  the  need  to  examine  the  characteristics  of  severely  ana  nonseverely  handicappea 
these  two  groups  will  be  stuaiea  separately  and  differences  or  relationships  aeternnined.  If 
exam-nation  of  these  data  do  not  show  promising  results  in  terms  of  information  about  ineligibility, 
tne  study  would  include  a  small  sample  of  case  records  within  the  chosen  state  in  order  to  attempt 
to  'urther  clarify  ineligibility. 


METHODOLOGY 

1  Poputation  and  Sample:  The  population  will  be  composea  of  all  05  closures  from  one  state  m 
Region  III.  This  population  will  be  usea  for  the  macro  analysis.  A  1 0%  ranaom  sample  will  be  select- 
ed for  micro  analysis  as  outlined  in  Piocedure 

2.  Procedure: 

a  Using  R-300  acta,  the  flow  patterns  of  clients  within  the  08  closure  category  will  De  analyz- 
'  ed  bosed  on  the  distribution  of  closures  from  statuses  00,  02.  and  06,  by  closure  -eason. 
Reason  for  closure  will  tt.en  be  analyzed,  based  on  age,  sex.  SSI/SSDI  stotus.  marital  status, 
and  work  status.  Further,  an  attempt  will  be  made  to  determine  if  there  are  any  diattnguish- 
abie  features  between  08  closures  and  the  clients  who  reach  status  12, 

b  Based  on  the  finaings  from  "reason  for  closure"  (reasons  being,  unable  to  locate;  handi- 
cap too  severe:  unfavorable  meaicai  prognosis;  refusea  services;  failure  to  cooperate;  no 
disoDling  condition,  no  vocational  hanaicap;  ana  other)  as  determinea  from  R-3C0  data, 
aaaitional  analyses  will  be  pertormea.  inv/olving  both  client  ana  counselor  Fourclassifica- 
tory  aimensions-demographic.  status,  attituainal,  ana  organizational  variabies-wnl  oe 
consiaered  in  the  questionnaire  aevelopment  plan. 

No  attempr  will  b.^  made  to  investigate  clients  closea  as  -deceased.  '  "transferred  to 
another  agency  '  or  '.nstitutionalizea,"  unless  one  of  these  closure  categories  represents 
more  than  5%  of  tne  closures  from  either  status  00.  02.  or  06.  in  case  of  a  .arger  than  o  ^ 
closure  rate,  a  sample  wilt  be  arawn  a-d  contacts  made  to  determine  aporopriateness  of 
closure  reason 
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Analyses: 

a  A  one-way  ANOVA  will  be  used  fo  study  the  differential  amount  of  time  and  cose  service 
funds  expended  cn  various  disability  groups.  This  procedure  will  aiso  oe  used  to  detect 
any  differential  ctosure  patterns  due  to  age.  sex.  education. 

b.  A  10x3  chi  souare  analysis  will  be  conducted  to  deternnine  differences  in  reason  I'or  non- 
acceptance  and  closure  from  the  separate  statuses  of  00.  02.  and  06.  Aaditional  chi 
square  analyses  will  be  conducted  using  status,  sex.  SSDI.  and  SSI.  and  eaucation  to 
'deterrriine  aifference. 
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c.  The  questionnaires  wiii  be  compiled  and  analyzed  for  bcth  client  cn<i  counselor  as 
appropriate. 

Appropriate  interviewers  will  be  selected  from  amcng  cour^selors  or  counselor  trainees. 
Interv/lewers  will  be  provided  with  an  orientation  of  the  instruments,  and  will  be  monitored 
for  reliability. 

HNDINGS  TO  DATE:  This  year's  major  effort  was  in  finalizing  the  instrumen^s  to  be  used  for  counselor  sur^yey, 
client  surv/ey,  and  case  review.  In  order  to  accomplish  this,  these  pre'Mminar/  instruments  were  put 
through  a  pilot  testing  process. 

On  a  sample  of  20  rehabilitation  counselors,  the  counselor  sufvev  instrument  was  administered. 
Their  response  was  based  on  a  random  sample  of  50  ineligible  (08^  coses.  Items  1 . 2.  3.  end  7  ore 
related  to  severity  of  handicap  and  unfavorable  prognosis,  items  10.  11.  12.  end  13  relate  to 
clients'  refusal  of  sen/ices.  Items  14,  15, 16. 1 7, 18, 19. 20. 21.  and  2?  are  aimed  at  clients'  failure  of 
cooperation.  Item  23  relates  to  transportation  problems;  ar^d  items  24  end  25  relate  ro  clients' 
emotional  and  communication  problem. 

Two  more  items  were  included  later  to  address  the  reason  for  closure  with  no  vocational 
handicap.  These  were:  item  26-medical  report  does  not  indicate  any  significant  handicap,  and 
item  27-the  disability  is  not  related  to  vocational  handicap. 

Reliability  of  the  counselor  survey  instrument  using  Spearman-Brown  formula  was  found  to  be  .69 

The  client  survey  schedule  and  the  case  review  schedule  are  sti'jl  undergoing  prorliminory  re.^ttng. 
In  particular  the  case  review  schedule  is  being  checked  against  the  San  Diego  Case  Review 
schedule  since  in  recent  months  a  lot  of  use  has  been  made  of  it  by  various  Vi?  agencies. 

In  regard  to  the  client  sample  of  08  cases,  several  findings  a;e  presented  in  Tobie  1. 

The  highest  percentage  (40%)  of  08  closures  was  attributed  to  refused  services.  Ne}rtnignest  group 
(16%)  to  be  closed  as  08  was  considered  to  be  too  severely  disabled  for  the  purpose  of 
rehabilitation.  Unable  to  locate  category  as  reason  was  1 3%  and  failure  to  cooperate  wos  1 2%  of 
the  total  cases.  It  is  worth  noting  that  the  next  highest  group  (10%)  of  closure  did  rot  hove  any 
vocational  handicap  and  another  5%  of  the  group  did  not  have  significant  disobling  condition 

Next,  we  examined  the  referral  sources  of  the  08  coses  and  compared  these  with  rhecaseswh'ch 
were  accepted  for  services  (12).  Table  2  shows  this  comparison. 

It  is  evident  from  the  data  that  lower  08  closures  come  from  sources  such  as  individuals  (a 
difference  of  7  percentage  paints  between  status  08  and  12)  and  educational  institutions  (o 
difference  of  4  percentage  points).  On  the  other  hand,  referrals  from  welfare  agencies  appear  to 
hove  higher  08  closure  (a  difference  of  10  percentage  points). 

One  speculation  could  be  mode  that  the  welfare  benefits  could  serve  as  disincentives  to  take 
port  in  rehabilitation.  Ar  mother  reason  to  propose  such  a  hypothesis  is  the  fact  that  about  80"%  of 
SSDI  applicants  were  closed  as  08  while  only  37%  of  Non-SSDI  applicants  were  closed  in  the  08 
category, 

TABLE  1 
Reasons  for  Closure  as  08 


Reason  ^ 

Uncble  to  locate  13 

Hcndtcap  too  severe  16 

Refused  services  ^ 

t^eoth  1 

Institutionalized  1 

Transfer  to  other  agency  i 

Failure  to  cooperate  12 

No  disabling  condition  5 

No  vocational  handicap  10 

Other  1 

Total  100 
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TABLE  2 

Comparison  of  the  Referral  Sources  for  Status  08  Cases 
and  Status  12  Cases 

Referral  Source  Percentage 


Educofionol  Institutions 
Hospital— Health  Agencies 
Welfare  Agencies 
Public-Private  Agencies 
Individuals 


Status  08 
25 
14 
24 
15 
21 


Status  12 
29 
13 
14 
15 
28 


APPUCABIUTY:  The  actual  findings  should  be  useful  to  states  and  to  the  federal  govemnnent  as  they 
continue  their  review  and  interest  in  clients  closed  and  not  accepted  for  service.  Also,  the  protocol 
developed  should  be  useful  to  states  in  conducting  their  own  studies  on  an  on-going  basis. 
Evaluotors  will  be  able  to  impiement  the  protocol  without  having  to  construct  their  own  study, 
thus  resulting  in  time-scving  for  states'  evaluation  units. 


187  National  Study  of  Trends  and  Characteristics  of  Closed  VR  Cases  as  a 
Function  of  National  Priority  on  the  Severely  Disabled 

Prfncipol  Investigator:  Ranjit  K.  Mcjumder,  Ph.D. 

Status:  Continuing 

Dotes:  May  1978-April  i98i 

Cost:  Annual  $32,392  Projected  Total  $110,000 

RT  Annual  $24,649  RT  %  of  Annual  Totat  76% 

Annual  Report  Reference:  ^15.  Page  223,  R'39 


OBJECTIVES:  This  study  deviates  from  the  traditional  hypothesis  testing  model  since  it  is  concerned  with 
analyzing  currently  available  data,  based  on  exploratory  objectives.  The  study  has  \\a/o  broca 
objectives: 

1.  Determine  trends  and  patterns  in  program  change  as  a  result  of  the  priority  to  serve  the  severe- 
ly handicapped; 

2.  Compare  the  current  method  of  developing  performance  levels  ( using  state  means)  to  a  random 
sampling  procedure  (using  oil  coses).  This  comparison  will  be  made  for  selected  standoros  :hat 
make  use  of  RSA-300  data. 

The  first  objective  stated  above  has  subnobjectives  aimed  at  differentiating  between  client 
characteristics  of  severely  and  nonsevereiy  handicapped,  by  severity  of  disability,  on  the  following: 


EKLC 


a.  Referral  patterns 

b.  Use  of  extended  evaluation 

c.  Patterns  of  ineligibility 

d.  Case  service  expenditures 

e.  Trends  in  time  to  rehabilitation 

f.  Patterns  of  services  rendered  to  clients 

g.  Demographic  characteristics  of  clients 

h.  Referral  and  Closure  income 


i.  Trends  in  closures 

j.  Trends  in  competitive  and 

noncompetitive  employment  closure 
Changes  in  ratio  of  rehab  in 
terms  of  cose  service  costs,  client- 
counselor  ratio,  facility-served 
client  ratio,  and  program 
priorities  since  1974  Act. 
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Also  in  this  study  profiles  will  be  developed  using  Profile  Anaiysi:;  Techinique  (PAT)  mat  depict 
trends  in  pfogrammatically  useful  chiarts. 

Thie  sub-objectives  under  objective  2  should  permit  answering  a  series  of  programmctic  questions 
regarding  trends  suchi  as: 

a.  Intake:  Following  the  1973  VR  Act.  are  prcportionately  rr.ore  severely  handicapped  than  non- 
severely  handicapped:  (a)  referred  to  VR?  (b)  accepted  by  VR? 

b.  Intervention:  Following  the  1 973  VR  Act.  do  the  severely  handicaoped.  compared  to  nonseverely 
handicapped:  (a)  spend  m.ore  time  in  the  VR  system?  (b)  receive  more  training  services? 
(c)  receive  more  physical  and  mental  restoration  senyice?  (d)  receive  more  mainrenance 
services?  )s  more  money  being  spent  on  the  severely  disabled  Than  nonseverely  disabled? 

C-  Output:  Following  the  1973  VR  Act.  do  the  severely  handicapped  show  an  increase  in  comper:nve 
placements  than  the  nonseverely  handicapped? 

The  answer  to  these  questions  can  then  be  compared  to  such  priorities  as  shown  in  state  plans 
and  PFPs. 

METHODOLOGY: 

1.  Population  and  Sample:  National  data  for  the  fiscal  years  of  1971  through  1976  will  constitute 
the  population.  Principal  source  of  data  will  be  that  contained  on  the  RSA-300  form.  A5%  strarified 
random  sample  (based  upon  the  states)  will  be  drawn  for  each  of  the  six  years  from  the  client 
data  set.  The  sample  size  for  each  year  is  being  estimated  at  50.000. 

The  study  plans  to  investigate  the  program  change  and  associated  trends  and  cnaracter'stics 
occuring  primarily  at  the  national  level,  and  in  some  areas,  at  rhe  stare  level.  !n  addition  ro  the 
RSA-30Q  data  source,  other  sources  of  information  (for  example.  Annuel  State  VR  Reports;  Statisti- 
cal Reports  and  Financial  Plans  published  by  the  RSA.  etc.)  will  be  utilized  insofar  as  date  on 
rehcb  manoower.  funding  level,  rehab  factlih/  and  program  priorities,  etc^  ore  concerned. 

2.  Procedures:  Drawing  sample  from  soch  of  the  six  years  cote  and  analyzing  data  using  the 
foilcwing  variables:  severely  versus  nonseverely  handicapped  for  designotobje  categories; 
primary  disability;  age;  education;  referral  source;  extended  evoluotjon  use;  inefigicies  (08 
closures);  successful  rehabilitation  (26);  unsuccessful  closure  (23  and  30);  closure  income  and 
referral  income;  placement  (i)  in  competitive  employment,  (ii)  in  sheltered  workshops,  (iii)  as 
self-employed,  (iv)  in  BEP.  (v)  as  unpaid  family  worker,  and  (vi)  as  student;  cose  service  costs;  time 
to  closure:  facility  cost;  and  SSDI  cost. 

As  the  data  are  being  analyzed  for  each  year,  as  stated  above,  the  data  will  also  be  analyzed 
for  appropriate  standards  to  determine  performance  level  based  on  sampling  narional  data 
insteod  of  the  current  mean  of  the  state  means  approach. 

A  series  of  ANOVAs  will  be  conducted  using  the  appropriate  independent  variables  for  each 
continuous  aependent  variable.  Chi  Square  analysis  will  be  used  when  the  measures  are  nom.inai 
in  nature.  Also,  insofar  as  it  is  possible,  the  data  will  be  analyzed  in  light  of  the  changes  over  time  as 
a  result  of  the  emphasis  on  the  severely  handicapped.  Since  that  emphasis  started  in  1973.  prior 
years'  data  provide  an  excellent  comparative  basis  for  severely  disabled  categories  that  are 
without  qualifications. 

Stepwise  regression  and  time  series  analysis  will  be  conducted  using  such  variables  as  ccsr  of 
sen/ices,  time  in  rehabilitation,  income  at  referral  or  closure,  level  of  education,  age.  efc.  A  data 
validity  check  will  be  conducted  by  comparing  cose  records  to  R-300  data  using  a  1%  sub- 
sample  from  the  original  sample  drown. 

FINDINGS  TO  DATE:  Traditionally.  VR  has  been  operating  on  the  efficiency  side  (versus  equi^/).  pertly 
because  of  pressure  to  produce  en  ever  growing  number  of  rehabilitations,  and  partly  because  of 
perennial  tight  budgets  that  the  State  Rehabilitation  Agencies  have  to  work  with.  But  with  no 
additional  funding,  this  expectation,  of  course,  could  not  be  reasonably  met. 

The  Social  Security  Administration  1 972  Surrey  has  estimated  that  7.7  million  persons  bebA/een  the 
ages  20-64  are  unable  to  work  due  to  disability.  Assuming  that  this  has  not  drastically  changed  in 
the  last  7  years,  we  can  estimote  the  overage  per  capita  annual  expenditures  on  VR  for  the 
disabled  and  severely  disabled. 
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Rehabilitation  is  an  expensive  process,  and  particularly  ^  rthe  severely  disabled.  It  may  be  one 
ttiing  to  raise  our  expectotions  of  VR*(a  historical  per^pecri  /e  would  clearly  show  the  tremendous 
grov/th  VR  has  experienced  in  program  philosophy.  charcc''er,  and  clienrcle)  but  it  is  another  to 
adequately  provide  the  resources  to  fulfill  such  expcctcrrons. 

Most  handicapped  individuals  sen/ed  by  VR  agenctes  do  not  ''apply"  but  are  "referred"  by  other 
agencies  that  sense  the  individuals  can  profit  from  VP  services.  Even  after  referral,  motivating  the 
handicapped  person  toacceptVR  services  has  been  one  of  the  difficult  tasks  the  agency  faces. 
It  is  not  eosy  for  an  individual  whose  income  comes  f'-om  either  Social  Security  or  welfare,  etc.  to 
risk  such  inconne  security  while  receiving  VR  services,  even  though  he  is  assured  that  he  will  not  lose 
such  ber\efits  in  the  event  of  unsuccessful  rehabi^itoTtcn. 

Ku'thermore.  "severity  of  disability"  is  not  the  soie^  determining  factor  in  the  eligibility  of  a 
handicapped  individual  for  VR  services.  An  eQ,.aMy  important  factor  is  the  extent  to  which 
disability  constituted  a  "handicap"  to  emr^lcyi^iient.  Disability  and  handicap  are  two  different 
concepts  and  must  not  be  confused.  An  individual  may  hove  a  severe  impairment  but  little  or  no 
hanaicap  to  employnnent.  This  is  something  n^r  ven/  weil  understood  by  many  people. 

Basic  eligibility  for  VR  services  is  contained  in  the  definition  of  "handicapped  individual"  stated  in 
the  1965  Amendments  to  the  VR  act  (Section  II  (a))  which  reads: 

"\  .  .any  individual  who  is  under  a  physical  or  mental  disability  which  constitutes  a 
substantial  handicap  to  employment,  but  which  is  of  such  a  nature  that  VR  services  may 
reosonably  be  expected  to  render  him  fit  to  engage  in  a  gainful  occupation  .   .  " 

"Gainful  occupation"  includes  employment  in  the  competitive  labor  market;  practice  of  a 
profession:  self-empioyment:  home-making;  form  or  family  wcrk  finciuaing  work  for  which 
payment  is  in  kind  rather  than  in  cose);  sheltered  employment;  and  hom.e  Industries  or  other 
gainful  homebound  work. 

The  Rehabilitation  Act  of  1973  defines  '^handicapped  individual"  as  "any  individual  who  (a)  has  a 
physical  or  mental  disability  which  for  such  individual  constitutes  or  results  in  a  substcntici 
handicap  to  employment  and  (b)  con  reasonably  be  expected  to  benefit  in  terms  of 
employability  from  VR  sers/ices  provided  pursuont  to  Titles  I  and  HI  of  the  Act." 

The  definition  of  "handlcaoped  individual"  in  the  1965  Amendments  to  the  VR  Act  and  the 
Rehabiiitotion  Act  of  1973  ore  similar  But  the  1sJ73  Act  placed  emphasis  on  serving  rrie  severely 
handicapped  individuals  and  therefore  defined  the  term  ''severe  handicap"  as: 

"The  disability  which  requires  multiple  services  over  on  extended  period  of  time  and  results 
from  amputation,  blindness,  cancer,  cerebral  palsy,  cystic  fibrosis,  deofness,  heortdisease. 
hemiplegia,  mental  retardation,  mental  illness,  multiple  sclerosis,  muscular  dystrophy, 
neurological  disorders  (including  stroke  and  epilepsy),  poraplegia.  quodriplegio  end 
other  spinal  cord  conditions,  and  any  other  disability  specified  by  the  Secretary  in 
regulations  he  shall  prescribe." 
The  language  used  in  the  field  and  in  the  political  arena  to  describe  the  target  population  of  VR  is 
full  of  ambiguities.  Ihe  term  ''impairment",  ''disability",  and  "handicap"  ore  synonymously  used 
and  they  can  meon  what  one  wonts  them  to  mean.  To  decide  who  are  ''severely  hanaicaopea" 
or  ''most  severely  handicapped"  becomes  a  marter  of  jucgement  The  imprecise  noTure  of  the 
concept  causes  difficulty  for  the  policy-writers  as  well  as  those  enforcing  sucn  policies,  "^o  make 
matters  more  confusing,  different  publ  ic  programs  for  the  disabled  hove  different  definitions  of  the 
some  term.  Diagnostic  labels  ore  also  used  sometimes  as  proxies  for  disability  or  handicap.  But 
there  is  no  necessary  continuity  between  the  label  and  the  nature  of  the  problem  which  wouia 
permit  one  to  analytically  and  unequivocally  describe  one  person  with  a  given  extent  of 
impairment  as  "severely  disabled"  or  not. 

The  inadequacies  and/or  ambiguities  in  the  current  definition  of  "severely  handicapped 
individuol"  as  stated  in  the  Rehabilitation  Act  of  1 973  have  caused  much  confusion  and  oifficuity 
for  the  providers  of  rehabilitation  services. 

APPLICABIUTY:  Knowledge  about  how  the  program  changes  occur  over  time  could  provide  managers 
and  adrrjinistrotors  at  the  state  and  federal  level  with  insights  that  would  affect  planning  and 
evoluaton  efforts.  Also,  state  evaluation  personnel  coula  use  these  data  for  comparison  of  their 
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state's  efforts  in  conjunction  with  continuing  statewide  studies  that  go  beyond  rhe  STondcrds  in 
their  depth.  Findings  from  the  study  will  assist  the  leaders  of  rehabiiitoTion:  (a)  in  understancing 
what  Is  involved  by  way  of  fime.  money  and  manpower  to  implement  a  priority  program;  and 
(b)  to  take  appropriate  measures  (if  needed)  to  correct  the  direction  of  the  program  in  order  to 
attain  the  goal.  If  the  current  method  of  calculating  performance  standards  is  verified,  no  change 
in  this  area  would  be  necessary. 

However,  if  the  comparison  reveals  differences  in  levels  based  on  computation  method,  then  this 
would  call  for  a  policy  decision  on  the  part  of  RSA  as  to  how  those  performance  levels  should 
be  calculated. 

Additionally,  data  about  the  nature  of  change  over  time  in  the  renabiiitotion  program  should 
provide  administrators  with  more  accurate  data  for  planning  and  projection  purposes.  This  could 
promote  data-based  decision-making  by:  Administrators  (CSAVP),  RSA  Central  Office,  and  legis- 
lative sub-committees. 


i88  Role  and  Impact  of  Consumer.  Provider/ Advocacy  end  Advocacy 
Groups  on  Vocational  Rehabilitation  Policy— The  National  Experience 

Principal  Investigator:  Antonio  Jones,  MA. 

Status:  Continuing 

Dates:  May  i978-April  1980 

Cost:  Annual  $42,041 

RT  Annual  $19,288 

Annuel  Report  Reference:  ^15.  Page  242.  R-40 

OBJECTIVES:  The  purpose  of  this  reseorch  is  to  or^alyze  the  Federal  Vocational  Rehafcilitation  policy  in 
relation  to  consumer,  provider/advocacy  and  advocacy  group  input  into  the  policy  develop- 
ment. The  following  objectives  are  central  to  this  research. 

1.  To  determine  how  VR  has  evolved  in  the  statutes  from  1920  to  present. 

2.  To  determine  what  policy  positions  hove  been  advanced  by  each  of  the  three  types  of  groups. 

3.  To  determine  the  relationship  between  the  group  input  and  policy  output. 

4.  To  determine  the  nature  in  size  and  membership  of  the  various  groups. 


Projected  Total  $45,872 
RT  %  of  Annual  Total  46% 


METHODOLOGY-  The  initial  rehabilitarion  act  and  all  subsequent  amendments  will  be  analyzed  in  terms 
of  the  six  focal  points  of  the  study  (cnange  in  clientele  groups,  eiigibilitv.  allowaoie  sen/ices, 
allowable  employment  objectives,  funding,  civil  rights  and  other  major  changes).*  To  organize 
the  statutory  data,  we  will  use  the  ''Statutory  Analysis  Data  Retrieval  Form."  In  addition,  a  ''Suople- 
mental  Data  Retrieval  Form"  for  sfatutory  analysis  will  be  used  for  statutes  found  in  the  VR  acts 
that  are  not  administered  by  Rehabilitation  Services  Administration.  An  example  is  Section  503  of 
the  Rehabilitation  Act  of  1973.  in  which  the  Department  of  Labor  serves  as  implementing  agency. 

To  organize  group  positions,  we  will  use  a  ''Group  Input  Data  Retrieve!  Form."  This  form  will  allow 
coding  ^or  type  of  input,  policy  position,  and  group  opposition  or  support. 

To  determine  the  role  and  impact  of  consumer  provider/advocacy  and  advocacy  groups  upon 
policy  formation  in  Vocational  Rehabilitation,  we  propose  to  use  the  group  approach,  i.e.,  analyze 
the  VR  statutes  in  relation  to  group  impact  upon  their  development. 

Policy  Boundary:  Earlier  we  discussed  several  definitions  of  public  policy.  We  believe  the  following 
units  of  policy  meet  the  Kerr  definition. 
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Unit  of  Policy  Analysis:  U.S.  Statutes  mandating  the  Vocational  Ret^abilitation  program.  At  ttie 
present  tima  ttie  citation  is  29  USCA  701.  et.seq.  Ttie  approacti  will  be  incremental,  i,e,.  the  re- 
seorcti  will  treat  eact^  act  and  amendment  as  a  separate  unit  of  analysis,  comparing  tt^e  input 
(by  the  groups)  with  the  output  (statutes),  using  the  correlation  analysis  indicated  in  the  Analysis 
of  Data  Section.  In  addition  to  the  individual  (i.e..  incremental)  consideration  of  the  data,  a  time 
series  longitudinal  analysis  of  the  input  and  output  will  be  employed  to  map  the  direction  of 
policy  change  over  time. 

Group  Input  Boundary:  The  group  input  of  this  study  will  be  taken  from  the  hearings  of  the 
Senate  and  House  Suiocommittees  charged  with  handling  the  VR  Act  during  any  specified  year. 

Unit  of  Group  Input  Analysis:  Subcommittee  Hearings  will  be  analyzed  with  regard  to  the  policy 
positions  taken  by  representatives  of  the  various  groups.  The  polio/  positions  may  be  in  the  form  of 
oral  (recorded)  or  written  testimony,  responses  to  questions  by  the  Congressmen,  and  depart- 
mental reports  and  communication. 

Analysis  of  Data:  The  analysis  of  the  positions  taken  by  the  groups  at  this  stage  of  policy  forma- 
tion will  be  analyzed  in  relation  to  (1 )  success,  (2)  partial  success,  (3)  coalitions,  (4)  oppositions, 
(5)  common  positions,  (6)  periods  of  increase  in  number  of  certain  types  of  groups,  and  (7) 
changing  positions  by  the  same  group.  Such  analysis  will  be  aimed  at  uncovering  trends  in  the 
statutory  evolution  of  VR  policy.  We  anticipate  policy  positions  advanced  by  groups  of  all  three 
types  (consumer,  provider/advocacy,  and  advocacy)  to  be  advanced  on  several  occasions 
prior  to  success.  The  import  of  specific  groups  may  be  Indicated  by  the  degree  to  which  coalition 
formations  including  those  groups  prove  to  be  successful.  Positions  advanced  by  specific  groups 
(whether  in  opposition  or  in  support)  should  prove  to  be  partially  successful  until  dominant  group- 
tvpes  coalesce  on  the  issue.  We  expect,  in  turn,  that  the  dominance  of  one  group- type  over  the 
others  would  be  a  function  of  the  statutory  content  of  VR  policy  at  the  lotest  stage  of  develcpmenr. 

*The  authors  recognize  that  there  will  be  various  changes  mode  in  the  lew  that  do  not  m.arit  a 
specific  category,  but  ere  significant  in  terms  of  group  impact  on  policy. 


RNDINGS  TO  DATE:  Preliminary  findings  last  year  indicate: 

1.  Multiple  policy  positions  are  espoused  by  the  various  groups  making  input  Mo^y  of  these 
positions  are  very  specific  to  the  goals  of  the  particular  organization,  e.g..  a  professional  associa- 
tion wanted  policy  provisions  to  assume  that  VR  agencies  perform  certain  diagnostic  tasks  that 
were  central  to  their  professions.  Other  groups  gave  general  supporr  to  the  continuance  of  VR 
as  a  program. 

2.  Representation  of  each  type  of  group  was  about  split  between  consumer  and  provider/ advocacy 
with  only  a  very  small  number  of  advocacy  groups  (the  authors  reolize  possible  confusion  of  the 
terminology  of  group  types)  they  are  considering  alternatives  to  alleviate  this  problem. 

3.  Striking  success  by  all  types  of  groups  is  indicated.  Also,  there  appears  to  be  very  little  conflicr 
between  group  types. 

4.  A  summary  of  the  1978  Amendments  to  the  Rehabilitation  Act  is  contained  in  a  oublication 
called  ^'Secticn  Analysis  of  the  Rehabilitation  Comprehensive  Services,  and  Develcpm.entai 
Disabilities  Amendments  of  1978."  Research  and  Training:  Institute.  WV  (1979). 


APPLICABILITY:  Rrst.  the  research  focuses  upon  VR  policy  determination  including  consumer  and  aavo- 
cacy  group  input.  Second,  the  statutory  analysis  will  provide  longitudinal  data  that  will  be  useful  in 
future  policy  and  program  evaluation  research. 

This  study  will  attem.pt  to  measure  a  very  important  part  of  consumer  input  into  the  policy  making 
process.  Even  though  it  is  at  the  macro  level.  It  will  hopfully  provide  insights  into  the  past  and 
current  role  of  consumer  and  advocacy  groups  in  the  policy  making  process. 

The  research  project  findings  wilt  be  utilized  by  policy  analysts,  program  evaluators.  general 
management  staff.  Also,  the  findings  wilt  serve  as  the  basis  for  further  VR  research  at  both  intra- 
polio/  and  inter-policy  levels. 


ERIC 


West  Virginia  University 


189  Job  Obtaining  Behavior  Strategy  (JOBS):  Ttie  Use  of  Group  Counseling 
and  Intensive  Behavioral  Instruction  for  Vocational  Placement  of  Reha- 
bilitation Clients 

Principal  Investigator: 
Status: 
Dotes: 
Cost: 

Annual  Report  Reference: 

OBJECTIVES: 

1,  The  purpose  of  this  study  is  to  develop  JOBS  groups  in  selected  rehabilitation  centers  and  field 
offices  that  will  cooperate  with  the  Research  and  Training  Center  with  regard  to  this  project. 

2.  To  collect  data  to  ascertain  the  proportion  ofVR  clients  who  obtain  employment  through  the  JOBS 
groups,  and  these  data  ore  to  be  compared  to  the  proportion  ofVR  clients  who  obtain  employ- 
ment via  existing  methods  of  procuring  jobs. 

To  collect  data  regarding  the  differences  in  wages,  job  satisfaction,  and  job  retention  betv/een 
JOBS  groups  and  other  groups.  Also,  data  will  be  collected  regarding  a  client's  expanding  social 
support  network  as  a  result  of  the  JOBS  program. 

After  initial  rehabilitation  of  the  JOBS  projecr  an  ottempt  will  be  made  to  train  rehaoilitction 
workers  and  clients  of  other  rehabilitation  centers  and  rehabilitation  field  operations  in  the  JOBS 
program. 


METHODOLOGY:  A  group  of  8  to  1 2  job-ready  ( status  20)  clients  meet  with  a  placement  speciaiisr  for  4 
hours  a  day.  5  days  a  week.  During  this  tim.e.  the  clients  contact  friends,  relatives,  and  former 
employers  by  telephone,  look  through  help-wanted  ads  in  the  yellow  pages  of  the  phone  bock 
and  exchange  job  information  within  the  group.  Clients  are  expected  to  find  10  job  leads  c  day 
and  arrange  for  2  employment  Inten/iews  a  day.  The  interviews  are  arranged  for  a  time  outside 
the  group  session.  Also.  In  the  group  sessions,  clients  compose  resumes,  obtain  letters  of  recom- 
mendotioa  role-ploy  interviews,  discuss  employment  objectives,  and  provide  each  other  with 
morai  support. 


RNDINGS  TO  DATE:  The  JOBS  project  has  been  established  in  Washington.  DO  and  Morgontown.  VW  The 
Washington,  DC  office  has  been  operating  since  November.  1 978.  and  the  JOBS  group  has  about 
67%  rate  of  placement.  No  data  are  yet  available  regarding  the  rote  of  placement  specialists 
who  are  not  using  the  JOBS  method  in  Washington.  DC.  Also,  no  data  ore  available  regarding  the 
Morgantown,WV  project  since  it  is  just  beginning.  The  most  significant  finding  to  date  Is  that  there 
is  a  high  positive  correlation  (  9)  beAA/een  attendance  in  the  JOBS  groups  and  gerring  a  job.  The 
JOBS  program  has  ser/ed  38  clients.  Within  5  days>  7  clients  or  18.4%  hod  obtained  jobs  while  13 
clients  or  34.2%  had  dropped  out  of  the  program.  After  1 3  days.  1 5  clients  or  39,4%  hod  obtained 
employment  while  15  clients  or  39.4%  had  dropped  out.  After  29  days,  23  clients  or  60.5%  hod 
gotten  jobs.  Rve  persons  did  not  retain  employment  beyond  74  days  offer  they  had  entered  the 
program. 

The  JOBS  program  inherently  contains  a  measure  of  job  readiness.  Those  who  drop  out  do  so  within 
the  first  few  days— those  who  remain  almost  certainly  get  jobs.  In  examining  the  amounts  of  cosh 
benefits  of  clients  who  obtained  employment  as  opposed  to  those  who  droppeo  out.  it  was  found 
that  the  former  received  on  overage  of  Sa4,28/month  while  the  lotrer  got  an  average  of 
S218.85/month.  The  people  who  obtained  a  job  but  didn't  keep  it  received  on  average  of 
S1 78/ month.  These  benelfts  as  well  as  non-cosh  benefits  such  as  mediccde  and  food  stamps 
would  be  eliminated  if  a  job  was  obtained.  The  ontlcipcted  loss  of  these  benefits  certainly  series 
OS  a  disincentive  to  vocational  rehabilitation. 
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March  i978-March  1981 

Annual  $38,340 
RT  Annual  $28,172 

^15,  Page  296.  R-41 


Projected  Total  $114,000 
RT  %  of  Annual  Total  73% 


3. 
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APPLICABILITY:  Although  fhere  has  been  much  discussion  about  the  piacemenrorocess  in  rehabilitation, 
the  placement  process  in  rhe  rehabilitation  service  deiivery  system  has  oeen  professionally  the 
leost  implemented  area  among  the  various  services  avaiicble  from  team  memoers  for  rhe 
severely  disabled  individual.  Gven  impetus  from  the  Vocational  Rehabilitation  Act  of  ^073  and 
especially  Section  503  on  Affirmatjve  Action,  there  has  been  renewea  interest  and  empnasis  on 
the  placerrient  process.  Within  the  placement  process,  the  teaching  of  job  seeking  skills  to  clients 
is  important  and  often  neglected.  The  focus  of  this  project  is  to  teach  rehabilitation  clients  to 
assume  on  active  role  in  job  seeking  as  well  as  studying  variables  related  to  client  placement. 
Further,  the  study  will  show  the  best  method  of  establishing  such  a  program  in  a  state  agency 


190  Labor  Market  Participation  of  Vocational  Rehabilitation  Clients  (Status  26) 

Principal  inves)lgcrtor:  Sita  Mlsra.  M-A. 

Status:  New 

Dales:  May  1979-April  1982 

Cost:  Annual  $38,058  Projected  Total  $72,000 

RT  Annual  $24,244  RT  %  of  Annual  Total  64% 

Annual  Report  Reference:  #15.  Page  377.  R-42 

OBJECTIVES:  the  general  objective  of  the  study  is  to  ur^cover  the  complex  of  economic.  sociaL  and  atti- 
tudinal  factors  that  ore  associated  with  successful  adaptation  by  VR  clients  to  the  labor  market. 

The  study  will  be  conducted  in  two  phases  and  they  are  explained  below 

Phase  I:  Objectives 

r  To  compare  the  labor  market  and  employment  experience  of  clients  with  that  of  the  general 
population  in  the  labor  force  who  are  in  similar  employment 

2.  To  estimate  the  effect  of  disability  on  the  labor  force  participation  of  VR  clients. 

3.  To  examine  the  impact  of  disability  on  employment  and  earnings  of  VR  clients. 

4.  To  determine  the  occupational  and  industry  status  of  VR  clients. 

5.  To  determine  the  extent  to  which  the  elements  of  the  work  career  before  disablement  effect  work 
odjustment  of  the  VR  clients. 

6.  To  summarize  work  histories  of  VR  clients  using  mobility  as  a  measure. 
Phase  II:  Objectives 

1.  To  examine  employer  attitudes,  policies  and  practices. 

2.  To  assess  the  extent  to  which  the  economic  disincentives  in  the  public  assistance  programs  inhibit 
labor  market  activity  of  VR  clients. 

3.  To  determine  the  effects  of: 

a.  Tax  Reform  Act  of  1976-Title  H  (Discriminatory  Taxes )-Architectural  and  TransportaTicn 
Barrier  Removal— expenses  up  to  325.0C0  per  year  deductible  oy  businesses;  and 

b.  Tax  Reduction  Simplification  Act  (P.L  95-30 )-Tax  Credit-60%  of  the  first  S^.2C0  of  earned 
wages  of  a  new  employee  (handicapped  individual) 

on  the  labor  morket  activity  of  the  VR  Clients.  And  if  possible. 

4.  To  examine  the  influence  (adverse  or  favorable)  of  labor  unions' attitudes  and  policies  toward  the 
employment  of  VR  clients. 

METHODOLOGY- 

Samples: 

Phase  1:  A  stratified  sample  of  2.000  VR  clients,  per  year  who  were  successfully  closed  (status  26) 
and  placed  in  competitive  employment  by  the  Stare  (one  of  the  states  in  Region  ill  will  be  chosen 
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forthestucfy)  VR  Agency  during  two  select  years  will  be  used.  The  clients  will  toe  distributed  across 
six  disability  categories. 

The  data  to  be  used  will  come  from  three  sources. 

1 .  The  R-300  Form,  the  VR  Case  Service  Report,  which  is  used  for  keeping  the  records  of  every  client  as 
he/she  moves  through  the  VR  system  from  intake  to  closure. 

2.  A  mail  survey  to  be  conducted.  A  detailed  questionnaire  will  be  prepared  and  mailed  to  the 
clients.  The  questionnaire  will  be  pretested. 

3.  Statistical  reports  published  by  the  S^ate  and  National  Bureaus  of  Labor  Statistics  for  the  following 
labor  force  statistics  in  the  case  of  general  population  (nondisabled)  cf  the  State: 

Total  population  and  labor  force  for  the  state 
Unemployment  rates  for  the  state 

Total  annual  employment  (by  sex),  by  industp/  manufacturing,  nonmanufacturing.  and 
agriculture 

Labor  force,  employment  and  unemployment  rate  for  Small  Labor  Areas;  and  Standard 
Metropolitan  Statistical  Areas  (SMSAs) 

Annual  average  wages:  for  the  state  as  a  whole:  and  for  counties 
Average  weekly  earnings  by  industry 
Average  weekly  hours  worked  by  industp/ 
Per  capita  income  for  the  state 

The  reason  for  choosing  h.vo  years— one  of  fow  unemployment  and  the  other  of  high 
unemployment— is  to  facilitate  examination  of  the  effects,  it  any,  of  the  state  unemiplovmenl  level 
on  the  labor  force  participation  of  the  VR  clients. 

Variables  and  Measuring  Instruments: 

Phase  I:  The  fpllov/ing  variables  wiil  be  used  and  the  measuring  instrumenr  will  ce  the 
questionnaire. 

Age 

Education  and  Troining 

Marital  and  familial  characteristics 

Disability  (health  and  physical  condition) 

Financial  characteristics 

Employment  characteristics 

Attitudinal  variables 

Economic  Environment  variables 

Labor  Force  participation 

Unemployment 

Mobility 

The  data  retrieved  from  the  R-300  will  be  analyzed,  and  compared  to  the  correspcnding  labor 
statistics  for  the  general  population  (nondisabled)  of  the  State. 

Ptiase  II:  Some  of  the  variables  ta  be  used  in  this  phase  are: 

Employer  attitudes  on  hiring  the  handicapped  (positive  or  negative) 

Employers'  employment  policies  and  practices  (equal  opportunity  employer  or 

discriminatory) 

Employers'  reaction  to  the  Tax  Reform  Act  and  Tax  Reduction  Simpliflcaticn  Act  enacted  to 
help  the  handicapped  in  their  employment. 
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FINDINGS  TO  DATE:  Data  collection  has  been  the  major  effort  during  the  current  year  Since  the  approval 
of  this  project  in  May  1979.  officials  of  the  State  Rehabilitation  Agencies  within  Region  111  have 
been  contacted  to  determine  the  state  to  be  chosen  for  the  srudv.  We  are  pleased  by  the 
enthusiastic  responses  of  both  Virginia  end  Mar^/land  officials.  For  the  only  obvious  reason  that  we 
needed  to  choose  one  state,  we  chose  the  State  of  Maryland  for  the  stuay.  Arrangements  were 
mode  with  them  to  provide  us  with  names  end  addresses  of  rehabilitated  clients  who  were 
successfully  placed  in  competitive  employment  (status  26)  during  1974  and  1975.  Of  course,  due 
to  the  large  number  of  clients  in  status  26,  we  hove  chosen  a  stratified  sample  of  2.C0O  clients  per 
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year.  Tb.e  clients  will  be  distributed  across  the  six  major  d^sGbili^/  categories:  visual  irripairments; 
hearing  impairments;  orthopedic  deformity  except  amputations;  amputations  of  major  ond 
minor  members;  mental,  psychoneurotic,  ond  personctity  disorders;  end  other  disabling 
conditions. 

A  questionnaire  for  the  proposed  mail  survey  has  since  been  devised.  A  copy  of  it  is  appended  to 
this  report.  Designing  the  questionnaire  took  considerable  time.  Keeping  it  reasonably  short 
without  sacrificing  content  was  a  formidable  task.  Also,  the  questionnaire  was  pretested  for  its 
reliability  and  validity.  The  questionnaire  is  being  mailed  out  to  oil  the  clients  whose  names  ond 
addresses  hove  now  been  provided  by  the  fvlan/land  Rehabilitation  Agency. 

APPUCABIUTY:  The  findings  of  this  study  should  provide  a  clearer  and  better  understanding  of  the  labor 
market  experience  of  the  severely  disabled  and  the  real  problems  they  face  in  securing 
employment.  Such  on  understanding  would  strengthen  affirmative  action  efforts,  part-icularly  in 
the  development  of  alternative  employment  procedures  ond  also  in  functioning  as 
consultant/educator  to  employers  on  behalf  of  disabled  individuols. 

191  National  Civil  Rights  Policy  for  Handicapped  Individuals  and  tlie  Role  of 
the  Rehabilitation  Counselor 

Principal  Investigator:  Antonio  Jones,  MA 

Status:  New 

Dotes:  M<3y  i980'April  1981 

Cost:  Annual  $23,064  Projected  Total  $15,000 

i?T  Annual  $14,113  RT  %  of  Annual  Total  61% 

Annuai  Report  Reference:  ^-15.  Page  4i4,  R-43 

OBJECTIVES:  The  following  objectives  ore  central  to  this  research  project.  Th.ey  will  be  reflected  in  o  survey 
questionnaire. 

1 .  To  detenmine  the  general  awareness  of  civil  nghts/cffirmatlve  action  by  Vocational  Rehabilitation 
counselors  in  the  United  States. 

2.  To  determine  the  types  of  activities  practiced  by  Vocational  Rehabilitation  counselors  fn  civil 
rights  ond  affirmative  action  for  handicapped  people. 

3.  To  determine  the  role  perceptions  of  Vocaticnal  Rehabilitation  counselors  with  regard  to 
affirmative  action  in  their  job  function. 

4.  To  determine  the  awareness  and  practices  of  Vocational  Rehabilitation  field  services  central 
office  supervisor  with  regard  to  affirmative  action  activities  of  Vocational  Rehabilitation 
counselors. 

5.  To  determine  role  perceptions  of  Vocational  Rehabilitation  central  field  offices  concerning 
Vocational  Rehobilitation  counselors. 

METHODOLOGY-  This  project  focuses  upon  two  populations  in  State  Vccotlonol  Rehabilitation  agencies. 
The  first  population  of  interest  is  all  rehabilitation  counselors  employed  by  the  Stote/Feaerat 
Vocational  Rehabilitation  programs  in  the  United  States.  The  second  population  is  the  field 
operations  supervisor  i.e.,  the  person  who  is  responsible  for  all  counselors  in  each  agency  in  the 
United  States,  in  order  to  determine  what  rehabilitation  counselors  and  supervisors  (a)  generally 
know  about  civil  rights/affirmative  action'  (b)  have  been  doing  in  their  jobs  with  regard  to  civil 
rights/affirmative  action  and  (c)  perceive  as  the  rehabilitation  counselor's  role  in  civil 
rights/ affirmative  action,  the  survey  questionnaire  method  will  be  used.  A  separate  questionnaire 
will  be  sent  to  each  counselor  and  supen/isor 

In  order  to  study  the  counselor  a  survey  design  will  be  implemented.  A  stratified  simple  random 
sample  of  the  counselor  population  will  be  used.  First,  the  ten  (HEW)  Rehabilitation  Services 
Administration  regions  will  be  stratified,  then  a  simple  random  somple  of  Rehabilitation  counselors 
will  be  token  from  each  region.  Counselor  territory  numbers  will  be  selected  in  thi.'*  random 
procedure.  Contacts  will  then  be  mode  with  the  state  agencies  tooorain  the  names  and  office 
addressees  of  counselors  chosen.  This  design  will  otlow  us  to  moke  generalizations  about  the  civil 
rights/affirmative  action  oriented  activities  included  in  counselor  functions  and  perceptions. 


EKLC 


330      3  ^  . 


West  Virginia  University 


We  will  survey  all  83  supervisors  in  the  various  agencies.  A  survey  of  the  population  wiii  be 
inexpensive  and  more  useful  than  a  sample. 

There  are  approximately  10.454  Vocationai  Rei^.abilitation  counselors  in  the  83  agencies 
administering  the  Vocational  Rehabilitation  programs  in  the  Unued  States.  The  number  of 
counselors  per  region  and  th  "egion  sample  size  ore  rejected  in  Table  4.  it  is  hoped  that  these 
sample  sizes  will  produce  esTtmates  of  proportion  with  on  error  less  than  or  equal  to  .02. 

A  questionnaire  reflecting  specific  meosurmentsof  the  practices  and  roles  will  beodministereo  to 
eoch  randomly  chosen  counselor  A  follow-up  questionnaire  will  loe  administered  after  a 
designoted  time  period  and  a  telephone  follow-up  will  be  used  as  a  final  attempt  to  stimulate 
responses. 

In  order  to  understand  the  perceived  roles  of  the  Vocational  Rehabilitation  counselors,  supervisors 
of  counselors  must  also  be  surveyed.  We  will  identify  the  various  state  agencies  in  the  regions  and 
within  each  state  agency,  the  field  operations  supervisoi,  i.e..  the  supervisor  of  all  the  counselors  in 
the  state  agency.  Three  types  of  agencies  will  be  included  in  the  survey;  they  are  Combined. 
General  and  Blind.  The  distribu^'ion  of  these  types  of  agencies  is  iliustrated  in  Table  5. 

•Civil  rights/affirmative  action  refers  to  Title  V.  Rehabilitation  Act  of  1973.  as  amended  P.L  93-1 12. 
Title  V  prohibits  discrimination  in  employment  and  in  receipt  of  services  on  the  basis  of  physical  or 
mental  handicap  in  the  federal  government,  by  rederal  contract  recipients  in  excess  of  S2.5C0. 
and  by  Federal  grant  recipients.  Affirmative  action  refers  to  a  program  or  plan  required  by  Federal 
agencies  and  contract  recipients  to  hire,  promote  and  eliminate  borriers  in  employment.  See 
Table  1  in  the  Statement  of  the  problem  section  for  a  breokdown  cfTitleVastowho  is  covered  and 
the  administering  agency. 

FINDINGS  TO  DATE:  Survey  in  progress.  Findings  will  be  reported  in  Spring.  1981. 

APPLICABILITY:  In  the  implementotion  of  rehabilitation  policy  by  VR  agencies,  certain  external  factors 
must  be  considered.  These  external  factors  might  be  viewed  as  the  policy  environment  of  VR.  To  be 
sure,  there  are  several  policies  operating  in  thr?  environment  which  may  either  facilitate  the 
implementation  of  VR  policy,  or  may  cause  problems  for  VR  implementation.  What  we  are  trying 
to  do  here  is  measure  the  influence  of  a  specific  rehabilitation  environmental  policy,  i.e..  Title  V  of 
the  Rehabilitation  Act  of  1973.  as  amended,  on  the  implementation  of  the  VR  program.  We 
believe  that  VR  cannot  escape  this  influence  of  Title  V  Trying  to  understond  it  may  be  helpful  to 
both  policymakers  and  VR  program  administrators. 


192  Improving  and  Evaluating  Job  Skills  Training 

Principal  Investigator:  Richard  T.  WaJIs,  Ph.D, 

Srotus:  New 

Dotes:  May  i979-May  i982 

Cos*:  Annual  $23*64i  Projected  Total  $62,000 

RT  Annual  $17,332  RT  %  of  Annual  Tefal  73% 

Annual  Report  Reference:  ^i5.  Page  432,  R-44 

OBJECTIVES: 

1.  Phase  i  -  To  review  and  consolidate  established  principles  of  leoming  and  teachrng  that  may  be 
applicable  to  VR  client  training. 

2.  Phase  i  -  To  Investigate  the  relationships  of  such  variables  to  VR  client  training  to  determine  which 
teaching  procedures  result  in  fastest  client  learning  and  fewest  errors. 

3.  Phase  2  -  To  prepare  a  straightforward  and  easy  to  follow  guide  on  *'How  to  Train  Clients." 

4.  Phase  2  -  To  prepare  a  straightforward  end  easy  to  follow  guide  on  "How  to  Evaluate  Client 
Training," 

METHODOLOGY: 

Subjects.  The  subjects  for  Phase  1  will  be  approximately  200  VR  clients  of  varying  age.  sex.  and 
disabling  condition.  These  clients  will  be  paid  volunteers  from  rehabilitation  facilities  such  as  the 
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West  Virginia  Rehabilitation  Center  (Institute.  WV).  Vocational  Rehabilitation  Center  (Pittsburgh. 
PA),  or  selected  sheltered  workshops. 

Design.  At  least  four  experiments  will  be  conducted  in  Phase  1-  One  comparing  whole  versus  part 
methods  including  forward  and  backword  chaining;  one  comparing  tactile,  auditory,  and  visual 
prompting;  one  comparing  pre-response  and  response-contingent  prompting;  and  one  which 
compares  contemporary  training  procedures  in  a  rehabilitation  facility  with  selected  standard 
teaching  procedures.  The  dependent  variables  will  be  time,  trials,  and  errors. 

RNDINGS  TO  DATE: 

Experiment  1  -  Abstroci 

Traintng  methods  naturally  employed  by  trainers  were  analyzed  and  compared  to  systematic 
structured  training  procedures.  Trainers  were  observed  teaching  retarded  subjects  how  to 
assemble  a  bicycle  brake,  rolter  skate,  carburetor,  and  lawn  mower  engine.  Trainers  first  taught 
using  their  own  (  personal )  nr^thod.  which  was  recorded  in  terms  of  types  of  prompts  given,  time  of 
prompts  (before  or  after  subject  responses),  and  type  of  task  sequencing  (whole  task  orchaining 
methods).  Trainers  were  then  required  to  teach  by  using  either  a  Structured  Whole  Method  (whole 
task  presentation  with  prompts  given  for  error  correction )  or  Backward  Chaining  ( last  parts  taught 
first  using  prompts  to  cue  subject  responding).  Three  trainers'  personal  methods  consi.'ited  of 
whole  task  presentation,  one  trainer  used  forward  chaining,  and  two  trainers  used  a  combination 
of  whole  and  chaining.  The  most  effective  procedure  was  the  Backward  Chaining  Method, 
followed  by  the  forward  chaining  procedure  used  spontaneously  by  one  trainer  and  the 
combination  of  whole  and  chaining  methods.  The  least  effective  procedure  was  the  Structured 
Whole  Method.  Results  indicated  *hat  the  effectiveness  of  training  procedures  was  due  to  both 
the  timing  of  prompts  end  type  of  task  sequencing. 

Experiment  2  —  Abstract 

The  effects  of  training  using  tactile  (physical  guidance),  visual  (modeiing).  auditory  (verbal 
instructions)  prompting,  and  a  combination  of  all  three  methods  were  compared  by  teaching 
vocational  rehabilitation  clients  the  construction  of  four  assembly  tasks.  Clients  learned  to 
assemble  o  movi*>  projector,  a  carburetor,  a  bicycle  brake,  and  a  lawn  mower  engine  on  four 
•  successive  days  by  the  four  prompting  methods  in  a  counterbalanced  design.  Using  auditory 
prompts  alone  resulted  in  significantly  more  time  to  criterion  and  total  errors  than  the  other  three 
methods.  Tactile,  visual  and  combination  prompting  methods  were  not  significantly  different 
Retention  data  indicated  no  difference  among  the  four  methods,  but  in  a  relearning  phase,  the 
audrt07V  prornpting  method  again  produced  more  errors  to  ocquisiton. 

Experiment  3  -  Abstract 

The  effects  of  training  by  whole  task,  forward  chaining,  and  backward  chaining  methods  were 
examined  in  teoching  vocational  rehabilitation  clients  the  construction  of  three  assembly  tasks. 
Clients  \eame<:i  to  assemble  a  bicycle  brake,  a  meat  grinder,  and  carburetor  on  three  successive 
days  by  the  three  training  methods  in  a  counterbalanced  design.  The  percent  of  responses  that 
were  errors  was,  on  the  average,  more  than  twice  as  great  for  subjects  in  the  whole  task  method  as 
for  subjects  in  either  chaining  method  (which  did  not  differ).  Total  time  to  criterion  did  not  differ 
among  chaining  and  whole  methods.  Slower  learning  subjects  benefited  substantially  from  the 
systematic  chaining  procedures. 

Experiment  4  -  Abstract 

The  effects  of  training  using  visual  modeiing  prompts  as  preresponse  and  as  error-correction 
prompting  and  a  combination  of  both  procedures  were  examined  by  teaching  vocational 
rehabilitation  clients  the  construction  of  three  assembly  tasks.  Clients  learned  to  assemble  a 
carburetor,  a  bicycle  brake,  and  a  lawn  mower  engine  on  3  consecutive  days.  On  the  first  2  days, 
ail  clients  learned  either  two  tasks  by  preresponse  prompting,  or  two  tasks  by  error-correction 
prompting,  or  one  task  by  each  prompting  method.  All  clients  learned  a  transfer  task  on  the  third 
day  by  error-correction  prompting,  Preresponse  prompting  resulted  in  fewer  total  errors  and  more 
trials  on  tasks  1  and  2.  There  were  no  statistical  differences  in  training  time  between  the  two 
methods,  although  there  was  a  trend  toward  less  time  for  preresponse  prompting.  The 
combination  group  demonstrated  superior  performance  on  total  errors  and  number  of  trails  on 
the  transfer  task.  Data  for  retention  and  releoming  indicated  no  significant  differences. 
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Experiment  S  -  Abstract 

Several  successful  training  techniques  for  teaching  complex  behaviors  to  the  retarded  have 
included  chaining,  whole  toi  .  prompts,  and  consequences,  Hovs/ever.  little  has  been  learned  in 
terms  of  how  these  different  instructional  methods  interact  with  each  other  —  that  is.  how  the  use  of 
guidance  procedures  affect  the  efficiency  of  chaining  and  whole  task.  The  present  study 
compared  the  efficiency  between  two  pairs  of  training  methoas:  (1)  Backward  Chaining-Pre 
Guidance  (working  in  a  backward  order  and  using  prompts)  versus  Backward  Chaininc;  Post 
Guidance  (working  in  a  backward  order  and  using  feedback  on(y);andC2)Whole-PreGuidance 
(working  in  a  forward  orde*'  from  start  to  finish  and  using  prompts)  versus  Whole-Post  Guidance 
(working  in  a  forward  order  from  start  to  finish  and  using  feedback  only).  Twelve  m.oderately  and 
severely  retarded  adults  were  taught  to  assemble  four  nine-part  assemblies  -  a  carburetor, 
bicycle  brake,  dishwasher  pump,  and  lawn  mower  engine.  Results  indicated  thatpre-guidance 
procedures  were  superior  to  post-guidance  in  terms  of  totai  training  time  and  total  errors.  This 
trend  favoring  pre-guidance  was  evident  for  both  backward  chaining  and  whole  task,  and  with 
the  moderately  and  severely  retarded  subjects  as  well. 

APPLICABIUTV:  Preparation  of  a  clear,  concise,  field  usable  distillation  of  what  is  known  (and  will  be  dis- 
covered) about  factors  influencing  the  acquisition,  retention,  and  transfer  of  skills  could  have  a 
distinct  effect  in  improving  client  training  practices.  Preparation  of  a  cleor  concise,  field  uscbie 
guide  to  evaluation  of  client  training  services  could  ailow  trainers  in  and  out  of  VR  and  other  VR 
personnel  to  determine  what  is  wrong  and  right  with  the  training  program.  If  we  can  significantly 
improve  the  efficiency  and/or  effectiveness  of  the  way  we  train  persons  with  disabilities,  we  will 
have  made  inroads  to  improved  VR  program  and  practice. 


193   Study  of  the  Impact  of  an  Interactive  Data  Analysis  System  on  State 
Agency  Program  Evaluation  Functioning 


Principol  Investigator: 

Stcatus: 

Dates: 

Co5i: 

Annual  Report  Reference: 


Don  E.  McLaughlin 
New 

May  1979-April  i982 

Annual  $47,95i 
RT  Annual  $45,140 

#15,  Page  488.  R-47 


Projected  Total  $150,000 
RT  %  of  Annual  Total  95% 


OBJECTIVES:  The  objective  of  this  proposed  project  is  hA/o-fold.  The  first  major  objective  is  the  development 
of  a  computer-based  analysis  system  specifically  designed  fo  perform  program  evaluation 
functions  for  state  VR  agencies.  The  second  major  objective  is  to  experimentally  investigate  the 
impact  of  this  data  analysis  system. 

The  data  analysis  system  itself  will,  in  genera),  consist  of  a  collection  of  VR  oriented  program 
modules  eoch  under  the  control  of  an  overall  main  program.  This  main  "driver"  program  will  be 
responsible  for  conversing  with  the  program  evaluaror.  determining  his  dato  analysis  needs,  and 
executing  the  appropriate  set  of  program  modules  fo  satisfy  his  request.  The  program  modules, 
however  will  actually  perform  the  data  management  and  analysts  functions  as  specified  by  the 
evaluotor.  Generally,  these  analysis  modules  can  be  classified  under  two  brood  headings 
depending  on  the  type  of  output  they  produce— tabular  or  grcohic. 

A.  Tabular  analysis  nnodules.  These  program  modules  will  be  composed  of  a  set  of 
interrelated  programs  which  generate  output  in  a  tabular  format  similarto  that  produced 
by  most  standard  data  analysis  packages. 

B.  Graphic  analysis  modules.  One  axiom  of  information  representation  is  that  it  should  be 
displayed  in  the  simplest  and  most  concise  manner  possible  without  sacrificing  the 
content  of  display.  Probably  the  most  effective  means  of  meeting  this  criterion  is  through 
the  use  of  graphic  display.  Although  manual  techniques  for  graphic  production  ere 
typically  costty,  appropriately  equipped  computers  can  graphlcaJty  represent  information 
at  minimal  costs.  Thus,  the  second  set  of  system  modules  will  be  designed  to  produce  the 
results  of  data  analysis  in  graphic  form. 
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METHODOLOGY-  This  project  will  consist  of  two  major  phases.  The  first  phase  will  be  the  design  and  irr^pie- 
mentation  of  the  interactive  data  analysis  systenn  for  use  in  VR  prcgrom  evaluation.  The  second 
major  phase  will  consist  of  an  experimental  assessment  of  the  impact  of  this  system  on  the 
functioning  of  the  state  agency  program  evaluation  units. 


Phaso  I 

The  system  design  phase  of  this  project  will  be  composed  of  two  basic  steps.  The  .  irst  step  covers  a 
questionnaire  development  and  implementation  to  assess  the  computer-based  program 
evaluation  capabilities  and  needs  of  rehabilitation  agencies  across  the  country.  Througn  an 
analysis  of  the  responses  to  this  questionnaire,  general  specifications  will  be  developed 
delineating  a  model  of  the  types  of  rehabilitation-program  evoluation  computer  support  systems 
that  would  most  facilitate,  in  principle,  the  largest  number  of  agencies. 

The  second  step  will  be  the  design  and  implementation  of  the  basic  interactive  data  analysis 
system.  The  guidelines  for  this  design  will  come  from  Wvo  sources-the  information  obtained  from 
the  agencies  and  the  Research  and  Troining  Center's  previous  work  with  the  RSA-300,  for  which 
software  is  alreody  partially  developed.  This  will  provide  the  foundation  on  which  to  build  the 
computer  support  system. 

Phase  II 

As  stated  previously,  the  second  major  phase  of  this  project  will  consist  of  an  experimental 
determination  of  the  impact  of  this  system  on  program  evaluation  functioning.  The  subjects  for  ^  nis 
study  will  be  six  state  agency  program  evaluation  units  from  nearby  states.  The  program 
evaluotion  units  will  be  selected  on  a  voluntary  basis  and  the  requirement  fortheir  participa^^'C  \  is 
that  they  will  periodically  completeand  return  questionnaires  assessing  the  dependent  van::' ^les. 

The  dependent  meosure  will  consist  of  a  questionnaire  specifically  designed  for  this  study.  It  will  be 
designed  to  assess  several  factors  associated  with  program  evaluation  functioning.  For  example, 
the  participating  agencies  will  be  asked  to  provide  Information  on  such  things  as  the  mean 
turnaround  time  required  for  the  completion  of  a  data  analysis  request,  the  mean  time  reauired 
from  the  time  that  an  information  need  arises  and  the  time  tt  is  satisfied,  the  number  of  new 
evaluation  studies  initiated,  the  evaluators  satisfaction  with  their  computer  supports,  etc  The 
questionnaire  will  also  assess  changes  in  the  program  evaluation  unit  staff  s  willingness  to  interact 
directly  with  a  computer  system. 

The  study  will  be  implemented  as  a  multiple  baseline  design  across  agencies.  That  is,  all  of  the 
program  evaluation  units  will  be  asked  to  complete  and  return  the  questionnaires  on  a  monthly 
basis  for  the  duration  of  the  study.  The  first  six  months  of  this  phase  of  the  study  will  be  a  baseline 
period  during  which  none  of  the  program  evaluation  units  will  have  access  to  the  data  analysis 
system.  They  will,  however,  return  the  completed  questionnaires  during  this  time  period.  At  the  end 
of  the  six  month  baseline  two  agencies  will  be  allowed  access  to  the  system  via  a  terminal  at  or 
near  their  installation.  Thereafter,  at  three  month  intervals.  Kvo  additional  agencies  will  be  brought 
on  line  with  the  system.  Thus,  at  the  beginning  of  the  twelfth  month  of  the  study  the  lest  ^;^/o 
agencies  will  be  given  access  to  it.  This  observation  period  will,  then,  continue  forcn  additional 
three  months.  Therefore,  barring  any  unforeseen  circumstances,  the  experimental  phase  of  the 
project  will  last  for  a  total  of  fifteen  months. 

The  results  of  this  study  will  be  analyzed  by  plotting  the  agencies'  responses  to  the  questionnaire 
item  in  relation  to  their  access  to  the  system.  Thus,  in  this  manner,  each  agency  will  serve  os  ;ts  own 
baseline  in  determining  the  impact  of  this  computer  system  on  its  program  evaluation 
functioning. 

FINDINGS  TO  DATE;  The  project  efforts,  to  date,  have  primarily  been  in  two  major  areas.  The  first  is  the  instal- 
lation and  familiarization  of  the  computer  system.  While  the  procurement  process  for  the  R  and  T 
center  computer  system  proved  to  be  considerably  longer  than  originally  expected,  it  was 
delivered  and  installed  during  the  later  half  of  this  project  year.  The  physical  configuration  of  this 
computer  system  is  composed  of  a  POP  11 /60  central  processing  unit  with  256  K  bytes  of  MOS 
memory,  two  RK07  28  Mega  byte  disk  storage  units,  one  8C0/1600  bit  per  inch  magnetic  tape 
transport,  one  hardcopy  terminal  operator's  console,  two  alphanumeric  CRT  terminals,  one 
graphic  CRT  terminal,  one  Hewlett-Packard  four-color  incremental  plotter  and  one  Printronix  3C0 
line  per  minute  printer  plotter.  This  hardware  configuration  is  shown  graphically  in  Figure  1. 
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In  addition  to  this  arrangement  of  connputer  hardware,  the  computer  system  also  contains  a  vast 
array  of  sofKvare.  This  software  will  provide  the  tools  necessary  for  the  project  to  design  and 
implement  the  system  prescribed  by  this  project.  This  includes  such  programs  asoperating  system 
utilities  for  the  use  of  system  manager  and  the  user  and  several  high-level  languages  such  as 
Basic.  Bastc-Plus-Two.  and  Fortran  IV.  This  software  package  also  contains  a  data-base  query- 
information  retrieval  language  called  Datarieve.  Due  to  the  complexity  and  volume  of  system.s 
and  applications  development  sofhvore  available  on  the  R  and  T  Center  com puter  system,  much 
of  the  avoilable  time  during  this  project  year  has  been  devoted  to  the  familiarization  of  the 
computer  system  by  the  project  staff.  The  priman/  vehicle  for  this  training  has  been  through  in- 
house  workshops  conducted  by  members  of  the  R  and  T  Center  staff,  That  is,  each  week  a 
member  of  the  center  staff  would  be  assigned  to  select  a  particular  aspect  of  the  computer 
system  software  and  become  as  knowledgeable  as  possible  in  this  area  by  studying  the  sofNvare 
documentation  and  by  practice  in  using  the  system  itself.  Th^en.  after  becoming  comforrable  with 
it.  this  staff  member  would  then  conduct  a  training  session  ofapproximotelyone  hour's  duration  to 
acquaint  the  remainderof  the  staff  with  the  system.  Also,  many  of  the  system's  programs  contain  a 
"HELP'  facility  which  allows  the  user  to  obtain  online  information  regarding  the  use  of  that 
particular  program.  This  approach  appears  to  have  been  particularly  effective  in  familiarizing  the 
project  staff  with  the  use  and  capobilities  of  the  Center's  computer  syste  m.  It  is  believed,  however, 
that  due  to  the  scope  and  complexity  of  the  area,  it  will  be  several  more  months  before  the  project 
staff  become  thoroughly  familiar  with  all  aspects  of  the  system's  capobilities.  This  should  not  Inhibit 
in  any  way  the  future  progress  of  the  project,  however. 

Recently,  work  has  begun  on  the  second  major  area  of  activity  alluded  to  earlier.  That  is.  the 
development  of  the  overal  I  design  philosophy  for  the  data  analysis  system  to  be  developed.  While 
this  activity  is  in  a  preliminary  phase,  certain  design  considerations  have  been  established.  Som.e 
of  these  are  listed  below 

1.  The  use  of  the  program  evaluators  data  system  will  be  through  an  interactive  or  conversational 
mode  as  opposed  to  a  batch  orientation.  This  should  provide  the  evaiuator  with  quicker 
turnaround  for  analysis  reauests  and  instantaneous  error  checking  and  correction. 

2.  All  dialogue  betv/eer.  the  user  and  the  evaiuator  wil!  be  expressed,  to  the  extent  possible,  in  the 
terminology  of  the  program  evaluation  and  specifically  that  of  vocational  rehabilitation.  This  will 
allow  the  evaiuator  to  define  a  problem  in  his  own  language  rather  than  having  to  reconcept- 
ualize  it  for  the  benefit  of  the  computer. 

3.  The  data  analysis  system  will  separate  data  definitions  and  format  specifications  from  the 
information  requests.  That  is.  while  the  user  may.  through  a  dialogue  with  the  system,  define  his 
data  file,  it  will  not  be  necessary  to  do  so  each  time  that  data  base  is  used  since  that  system  will  be 
capable  of  storing  at  the  user's  request  the  data  definitions  for  subsequent  use.  Furrhermore. 
certain  standard  file  formats,  such  as  the  R300.  will  be  prestored  and  available  to  the  user;  thus, 
eliminating  the  need  for  the  evaiuator  to  go  through  the  data  base  definition  process  altogether 
in  some  cases. 

4.  The  data  analysis  system  will  be  developed  in  a  modular  fashion,  m  this  manner,  the  inclusion, 
exclusion,  or  modification  of  porticular  modules  should  not  substantially  affect  the  performance 
of  other  modules  in  the  system.  This  will  also  allow  the  system  development  to  procede  utilizing 
^^top  down"  structural  programming.  This  approach  should  considerably  facilitate  the  speed  and 
accuracy  with  which  the  system  software  is  developed.  (Davis.  1977) 

While  the  items  listed  above  provide  some  generoi  goals  around  which  the  system  will  be 
designed,  mechanisms  must  be  found  for  implementing  these  goals.  Item  number  three,  for 
example,  is  concerned  with  freeing  the  evaiuator  of  most  of  the  responsibility  for  describing  the 
record  layouts  and  data  elements  for  a  file  of  interest.  To  accomplish  this,  it  will  be  necessan/  for  the 
program  to  use  stored  data  format  descriptions  and  still  maintain  the  flexibility  required  to  tailor 
the  analyses  to  the  evaluator's  requests.  Work  is  currently  being  initiated  to  test  various 
approaches  to  this  and  other  design  objectives.  This,  then,  will  provide  a  meons  by  which  the 
system  may  be  optimized  in  terms  of  both  efficiency  and  flexibility. 

APPLICABILITY:  The  gcol  of  this  project  is  to  determine  the  data  analytic  needs  of  program  evaluation  in 
vocational  rehabilitation  and  development  of  computer  support  software  to  meet  these  needs. 
Results  of  this  project  should  aid  program  evaluators  and  vocational  rehabilitation  managers  in 
assessing  program  performance  and  making  decisions  which  might  facilitate  the  vocational 
rehabilitation  process. 
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CORE  AREAS 


Program  Related  Assessment 

The  development  of  client  assessment  strategies  and  specific  instruments  that 
measure  the  behaviors  of  mentally  retarded  adults  that  are  critical  determinants  of 

their  potential  for  community  adjustment. 


Professional  Growth  and  Development 

Activities  aimed  at  improving  understanding  of  the  major  roles  and  functional 
demands  of  supervisory  and  management  personnel  in  rehcbilitation  agencies; 
ag.,  staff  development  specialists,  rehabilitation  educators,  and  first-line 
supervisors  of  rehabilitation  counselors. 
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194  Predicting  Rate  of  Acquisition  and  Production  of  Complex  Industrial 
Tasks  by  Institutionalized  Moderately  and  Severely  Retarded  Adults 

Principal  Investigator:  Larry  !n/in.  Ph.D. 

Status:  Completed 
Dotes:  July  1974-July  1980 

Cost:  Annual  $10,998  Projected  Total  $i8S.000 

RT  Annual  $10,998  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^14.  Page  60.  R-31 

#15,  At  Press,  R-31 

OBJECTIVES;  To  revise  the  Trainee  Performance  Sample  in  order  to: 

1.  Increase  the  range  of  oppropriate  examinees  to  include  individuals  classified  as  low-moderate 
mentally  retardecj/as  well  severely/profoundly  retarded; 

2.  establish  content/construct  validity— that  is.  to  sample  within  the  test  in  a  systematic  fashion,  type 
of  task  and  type  of  instruction  dimensions;  and 

3.  examine  thoroughly  the  reliability  and  concurrent  validity  of  the  revised  scale; 

4.  establish  the  criterion-related  validity  of  the  TPS  for  illustrating  subsequent  training  needs  of 
examinees. 

METHODOLOGY:  A  content  grid  wos  developed  to  guide  TPS  rev:5jon  The  three  ccmponents  of  the  grid 
v^ere  type  of  instruction,  task  attributes,  and  number  of  objects  involved  m  tr^e  task.  Three  differenr 
^/pes  of  item  instructions— model/match-to-sampte.  Dhystcal  prompts,  and  veroat  cirect'cns— 
were  systematically  integrated  into  revised  TPS  items,  "hese  mstructionc*  straregies  ore  ^he  three 
b/pes  of  trofning  orocedures  commoniy  employed  in  vocational  training  for  severely  retorded 
adults.  The  task  attributes— mimmal  difference,  ccorainated  t\vc-hand  mcvemenr.  if-then  ruie. 
sequencing,  conjunctive  stimulus  control— evolved  cut  of  ccnrem.porary  thinking  regarding 
tcsK  analyses  of  vocational  tasks.  These  seem  to  serve  well  as  difficult  descriptors  for  vcccrionai 
tasks.  The  third  dimension  of  interest  in  TPS  revision  was  number  of  objects  within  each  rasx.  This 
component  has  less  of  a  theoretical  rationale;  rather,  it  serves  to  gucranree  a  vortery  in  rvpes  of 
rest  items,  e.g..  pnysical  manipulation  without  objects  cs  well  as  more  difficult  tasks  witn  one  oi' 
two  ODjecrs.  Via  use  of  the  grid  as  a  blueprint  for  item  generarion  or  revision,  a  total  of  30  reviseo 
or  newly  developed  items  were  field  tested. 

One  hundred  forty-nine  adults  classified  as  profoundly  retarded,  severely  retarceo.  or  low 
moderately  retarded  were  identified  as  project  participonrs  in  May  1973.  Selection  for  partici- 
pation was  based  on  facility  willingness  to  participate.  All  10  facilities  that  were  initially  contacted 
agreed  to  be  involved;  eignt  were  community-based  work  facilities  and  two  were  fnsrirurions- 
one  srate  and  one  private.  Fifty-four  percent  of  the  individual  participants  were  enrolled  in 
ccmmunih/  work  activit^y'  centers  and  46%  in  residenriai  msritutions.  A  scmpie  of  2o  communih/- 
based  participants  was  retested  two  weeks  atTer  the  original  teat 

Concurrent  validity  of  the  revised  TPS  was  also  ascerramed.  A  Sucervisor'3  Checklfsr  was  aeveioD- 
ed  wiTh  items  relevant  for  severely; crofoundly  ''erardea  workers.  Four  r?aior  ccregories  of  work 
behaviors  commonly  correlated  with  vocational  success  were  used  as  guices  ro  rem  ceveiop- 
menr;  stability  of  worker's  performance,  ability  to  follow  instructions,  socicj/cooperation  and 
peer  relation  skills,  and  coordination  and  physical  dexterity  skills.  Each  item  wos  o  oenovioral 
statement  such  as,  "Responds  to  simple  verbal  directions  without  requiring  further  assistance. '  or 
^^Performs  tasks  which  require-  the  use  of  a  hand  tool,  such  as  a  screwdriver,  with  minimal 
assistance."  Each  statement  was  followed  bv  a  3-point  rating  scale,  most  of  which  involved 
frequency  ratings  ("usually  or  always,"  "sometimes."  "seldom  or  never")  Supan/lsors  ratings  of 
retarded  workers  on  the  Supervisor  Checklist  were  then  correlated  vv'ith  revised  ^PS  scores. 

fn  addition  to  aoplications  with  institution-  and  community-based  individuals,  it  was  imocrtanr 
to  examine  the  utility  of  TPS  with  younger  (adolescent)  severeiy/profounciy  retarceo  persons  "o 
determine  whether  as  age  (and  relevant  experience)  decrease.  '^PS  remcms  sensitive  to 
vocational  sktll  differences  among  retcroed  individuals.  Accordingly,  a  large  seconcory-ievei 
educational  service  district  in  the  Eastern  U.S.  (sen/fces  ro  19  school  distncrs)  was  seiectea  on  rhe 
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basis  of  widely  avoilGbie  and  willing  participation  of  severely  and  profoundly  retarded  adoles- 
cents. Students'  classification  as  severely  or  profoundly  retarded  by  the  sct^col  district  was  on  the 
basis  of  IQ/SQ,  adaptive  behavior,  and  institution  referral  records.  Ages  of  these  participcnrs 
ranged  from  12  to  22.  with  mean,  median,  and  mode  between  170  and  17.5.  TPS  tests  were 
administered  by  quaufied  psychological  services  professionals  within  the  education  sefvice 
district  to  project  participants. 

Finally,  a  subset  of  75  of  the  149  standardization  examinees  was  identified  as  participants  for  a 
crlterion-validation  investigation  of  the  TPS,  This  study  involved  training  the  examinees  to 
successfully  complete  two  prototype  vocational  tcsks—sorting  solderless  wire  terminals  by  shape 
and  assembling  a  6-part  cable  connector— and  then  correlating  training  time,  trials  and  errors 
with  TPS  scores-  Standardized  training  and  scoring  procedures,  derived  from  contemporary 
training  technology,  involved  step-by-step  verbal  Instructions,  models,  and  physical  prompts  from 
trainers,  and  reQGate<::^  practice  on  steps  where  trainees  made  errors.  In  this  way.  the  criterion- 
related  validity  of  the  TPS  could  be  examined  for  illustrating  subsequent  training  rime  and 
resources  required  by  examinees. 

FINDINGS  TO  DATE:  Results  indicated  adequate  psvchomefnc  characteristics  for  the  revised  TPS  Mean 
difficulty  ievei  was  59%  correct  for  the  total  sample  of  1 49  examinees.  The  sranaard  deviation  was 
15.6.  Item  to  total  test  correlations  were  also  computed  for  eacn  item.  These  Pearson  r"s  ranged 
from  .20  to  78.  witn  21  items  having  such  item  validity  indices  m  the  50  to  69  range  Coeffictent 
Alpha  internal  consistency  reiiaoiliry  for  the  30-^tem  revised  TPS  was  roc  =  .95  Test-retest  reiiaoiiity 
was  rrT=:  92  for  N=26. 

Data-based  meo^ures  of  approonate  TPS  content/consrruct  vaiidiW  also  emerged  from  1  v77>78 
project  victivitie?.  One  index  was  the  disparity  between  scores  of  institutionalized  and  community- 
based  examinees.  Experiences  related  to  TPS  tasks  are  clearly  more  readily  available  m  com- 
munity workshop/activit\'  center  settings  than  in  tyoical  institutional  prevocational  training 
programs.  The  revised  TPS  appears  quite  sensitive  to  these  experience-related  effects:  the  mean 
total  revised  TPS  score  for  31  institution  residents  was  71%  correct,  while  rhat  for  63  insritution 
residents  was  45%. 

The  second  major  data-based  outcome  related  to  content/construct  validity  involved  the 
potentioi  utilitv  of  subscafes  within  the  revised  TPS.  As  vyould  be  predicted,  the  10  items  which  were 
presented  with  verbal  instructions  only  were  more  difficult  for  aiJ  TPS  examinees  than  were  the  20 
items  presented  with  verbal  plus  modeled  and/or  physically  prompted  cues.  The  average  per- 
cent correct  was  56%  on  verba!  only.  60%  on  verbal  plus  modeled,  and  61%  on  verbal  plus  model- 
ed and  physical  prompts.  As  with  total  TPS  scores,  community-based  examinees  scored  sub- 
stantially higher  than  institution  residents  on  each  "subscale." 

The  results  of  the  concurrent  validity  study  indicated  that  the  relationship  between  ail  institution 
residents'  revised  TPS  scores  and  Supervisor  Checklist  scores  was  r^  60  (N=68),  while  that  for  all 
community-based  participants  combined  was  r  =  .64  (N  =  81).  indicating  moderately  high 
agreement  between  TPS  scores  and  supervisors'  perceptions  of  f-etarded  workers'  skills/ per- 
formance. 

Additionally,  on  afl  important  dimensions— difficulty,  variability,  and  reliability— the  revisea  TPS 
appears  psychometrtcaily  adequate  wnen  used  with  severely/orofounaly/retarded  (SPMP) 
Gdoiescenrs.  Total  scale  average  difficulty  level  was  38%  correct.  When  considered  in  the  context 
of  previously  described  data  regarding  TPS  difficulty  (7=71%  correct  for  31  SPMR  com.munjty 
residents,  and  x=45%  correct  for  68  SPMR  institution  residents),  the  difficulty  of  TPS  for  SPMR  adoles- 
cents is  as  predicted,  i.e..  most  difficult  for  those  who  would  be  expected  to  be  lowest  functioning 
because  they  are  younger  and  less  'Vocationally"  experienced. 

The  relative  difficulty  of  TPS  subscales.  "verbal  instructions"  only  vs.  'verbal  plus  modeled  instruc- 
tions." is  also  as  predicted.  That  is.  items  with  verbal  instructions  only  were  most  difficult  (x=30% 
correct),  items  with  verbal  and  modeled  instructions  were  next  most  difficult  (x-39%).  and  items 
With  verbal  plus  modefed  and  prompted  instructions  were  'easiesr"  (x=55%  correct). 

The  Coefficient  Alpha  Internal  consistency  reliability  estimate  for  the  revised  TPS  with  the  Pennsyl- 
vania adolescent  sample  was  roc-.92  For  the  three  suDScaies,  Coefficient  Alpna  internal  con- 
sistency reliability  estimates  were:  verbal  instructions  only  — rcc  =76;  verbal  plus  modeled  in- 
structions—roc-. 36,  verbal  ptus  modeled  and  physically  prompted  instructions— roc=  31 
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The  major  results  of  the  TPS  criterion-relared  vciiditv  study  confirmed  that  the  TPS  is  a  vciid  predictor 
of  subsequent  vocational  training  performance  of  examinees.  Vcttdity  ccefficienrs  were 
moderately  high  (v's  ranged  from  -.57  to  -.68)  between  TPS  rotal  scores  and  subseauenr 
performance  by  examinees  on  the  tv>o  different  training  tasks.  The  negative  ccrrelaricns  are 
appropriate  in  that  as  TPS  scores  were  higher,  subsequent  training  required  fewer  trials,  errors  cna 
time. 

Essentially,  these  results  suggest  that  TPS  scores  can  be  used  as  indicators  of  likely  training 
resources  required  by  individual  examinees.  That  is<  the  higher  the  TPS  score,  the  easier  it  wilf  be  to 
train  examinees  with  less  one-to-one  trainer  time,  and  the  more  'ikely  it  is  that  verbal  instructions, 
as  well  as  modeling  and  prompting,  will  work  effectively  cs  training  tools.  Conversely,  low  scorers 
on  the  TPS  will  clearly  require  maximal  one-to-one  trainer  attention,  repeotea  training  trials  and 
modeled  and  physically  prompted  instructions  and  corrections. 

APPLICABILITY:  The  utility  of  the  type  of  vocational  assessment  information  provided  by  the  TPS  is  high  for 
placement  and  instructional  design  decisions  regarding  severelv  retarded  adults.  High  scorers  on 
the  TPS  are  good  candidates  for  commonly  available  sheltered  workshop  and  activity  center 
settings.  Low  scorers,  on  the  other  hand,  cannot  be  expected  to  achieve  habilitative  vocational 
skills  outside  of  a  training  environment  where  maximal  assistance  is  always  avaiiabie.  Acauiring 
and  using  such  information  prior  to  placement  would  enable  on  habilitotion  specialist  to 
enhance  the  likelihood  of  appropriate  vocational  training  for  all  severely  retarded  individuals. 

The  need  and  demand  for  such  an  instrument  as  the  TPS  is  clear.  Recent  efforts  toward 
deinstitutionalization  and  normalization  of  severely  retarded  adults  have  created  on  increased 
need  for  assessment  instruments  to  assist  in  placement  and  programming.  An  instrument  such  as 
the  TPS  is  especially  appropriate  because  of  its  focus  on  assessment  of  accroximate  rare  of 
acquisition  and  necessary  levels  of  client  training. 

The  findings  of  this  project  should  yield  three  major  im.plications  for  practice  changes.  First,  thev  vyill 
provide  vocational  trainers  with  a  oehovioral  assessment  of  performance  on  soecific  task  criteria 
rather  than  a  gtobai  assessmenr  of  work  aoiiities.  Second,  they  will  proauce  a  validated  set  of 
predictor  variables  which  could  increase  tne  accuracy  of  significant  managerial  decisions.  And 
third,  they  will  stimulate  vocational  cpoortunities  for  a  population  not  previously  considered  as 
potential  candidates  for  sheltered  workshops. 


195  Validity  Study  on  an  In-Service  Training  Impact  Instrument 

Principal  Investigators:  Philip  Browning.  Ph.D. 

Barbara  Ayers,  Ph.D. 

Status:  Completed 

Dates:  March  i975-December  1979 

Cost:  Annual  $17,477  Projected  Total  $165,000 

i5T  Annual  $17477  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^14,  Page  144.  R-35 

#15,  At  Press,  R-35 

OBJECTIVES:  The  purpose  of  rhis  study  was  to  investigate  the  vatidiry  of  a  foitow-uo  instrument  designee 
^  to  measure  the  effects  of  training.  Specifically,  the  %vo  major  researcn  questions  were: 

r  Do  training  participants'  change  responses  to  rhe  TcK  foilow-up  instrumenr  correspond  with  the 
documentation  of  those  responses  via  personaUnterview? 

2.  Do  training  oarticipanrs'  change  responses  to  the  TEK  foiiow-up  instrument  (as  well  as  the  same 
instrument  administered  via  personal  interview)  correspond  with  their  supeoyisors*  rarings  of 
trainee  change? 

METHODOLOGY^  The  instrument  examined  in  rhis  study  is  a  component  of  the  Training  Evaluation  Kit 
(TEK)  developed  at  the  University  of  Oregon.  The  Follow-up  Evaluation  Booklet  ffSQ)  'S  onm-anly  a 
YES/NO  self-report  form  with  question  items  subsumed  under  the  heaaings  of  Professional 
Develooment  and  Professional  Practice.  These  items  pertain  to  jOb-related  behavior  changes 
attributaole  to  training. 
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The  subjects  for  this  study  consisted,  in  part,  of  63  trainees  of  four  short-rerm  in-service  training 
programs  designed  for  rehabilitaton  practitioners.  Additional  suojecis  were  22  supervisors  who 
were  directly  responsible  for  these  persons. 

Three  steps  were  implemented  for  data  coilection.  First,  the  participonrs  who  attended  fhe  four 
workshops  received  FEB  via  mail  three  to  six  months  after  rraining,  The  ouroose  was  for  rhem  ro 
indicate  job-related  behavior  changes  which  they  attributed  to  their  training  experience. 
Second,  the  participants  who  completed  and  returned  FEB  were  interviewed  via  telephone.  The 
purpose  was  to  verbally  administer  the  same  instrument  in  order  to  address  agreement  of 
response  over  time  and  to  elicit  documentation  of  all  YES  responses  to  determine  if  there  vjos 
substantial  evidence  to  warrant  their  change  response(s).  Finally,  the  supervisors  of  the  in-service 
training  particijoonts  received  a  comporable  FEB  instrument  via  mail.  The  purpose  was  to  elicit 
their  independent  judgment  of  trainee  change  (l  e..  their  supervisees)  with  respect  to  the  seme 
YES/NO  job-related  change  items. 

FINDINGS  TO  DATE:  Correlations  between  trainee  responses  to  the  FEB  via  mail  and  the  FEB  via  phone 
intefview  were  significant  at  p<  001  for  Professional  Development  items.  Professional  Practice 
items,  and  Total  Test  items.  Percent  of  agreement  analyses  yielded  values  of  Qd.  7r  and  78. 
respectively  for  these  three  sets  of  items.  In  addition,  trainees  were  able  to  substantially  document 
YES  responses  during  the  interview  with  concrete  examples  of  behavior  change(s). 

Correlations  between  trainee  responses  to  FEB  via  mail  and  supervisors'  judgment  of  change  m  their 
supervisees  were  significant  at  p^  .OI  for  Professional  Development  items,  non-sigmficant  for 
Professional  Practice  items,  end  significant  at  p<  .05  for  Total  Test  ^tems,  Percent  of  agreement 
analyses  yielded  values  of  76.  63.  and  70.  respectively  for  these  three  sets  of  items.  Finally, 
correlations  beTv^/een  trainees'  responses  to  FEB  v^o  pinone  inter/iew  end  the  superyisors*  juagment 
of  change  in  their  supervisees  were  significant  at  p  <  .01  for  Professional  Development  items. 
Professional  Practice  items,  and  Total  Test  items.  Percent  of  agreement  analyses  yielded  values  of 
91,  ^)3.  and  7a,  respectively  for  these  three  sets  of  items. 

APPLlCABiUTY:  For  the  past  seven  years,  the  training  staff  of  the  Un^vers;^/  of  Oregon  Renafcifitarion 
[Research  and  Training  Center  have  been  involved  in  the  evaluation  of  short-term  training.  The 
result  of  this  effort  is  the  development  of  Training  Evoluotion  Kit  (TEK).  TEK  is  designed  to  ootain 
Information  on  ooth  training  process  and  impoct.  The  process  areas  of  concern  are  training  ob- 
jectives, methods,  and  immediate  outcome.  This  evaluative  information  is  used  for  decision- 
making directed  toward  program  improvement.  The  areas  delineated  for  training  impact  ore 
professional  development  professional  practice,  and  information  dissemination  and  utilization. 
This  evaluative  information  is  used  to  determine  accountable  change  due  to  training. 

This  study  was  intended  to  further  examine  the  psychometric  properties  of  the  TEK  FoHow-Uo 
instrument  which  is  designed  to  measure  the  long-range  effects  of  short-term  training.  The  results 
lend  further  support  for  its  usage. 

196  Pilot  Study  on  Overdependence  in  Mildly  Retarded  Adolescents:  A 
Structural  Family  Ttierapy  Analysis 

Principal  Investigators:  Philip  Browning,  PhD. 

Beth  Hunt.  Ph.D. 

srotus:  Completed 

Dotes:  October  i977-February  1980 

Cost:  Annual  $12,198  Projected  Totai  $12,198 

RT  Annual  $12,198  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^i4.  Page  104,  R-4S 

#i5.  At  Press.  R-45 

OBJECTIVES:  The  purpose  of  this  study  was  to  investigate  the  relationship  between  parents  and  their 
adolescents  in  families  of  independent  and  overly  dependent  mildly  retarded  aoolescents. 
Soecificaity,  the  objectives  of  the  study  were: 

1.  To  determine  if  a  set  of  identified  behavior  variables  comprise  any  family  interaction  patterns 
(the  relationship  between  adolescent  and  parent)  with  overdependence  and  independence  m 
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mildly  retarded  adciescents;  and 

2.  To  determine  if  a  set  of  identified  behavior  variables  comprise  overdependence  and  inde- 
pendence in  mildiy  retarded  adolescents  or  their  respective  parents. 

METHODOLOGY'  Three  independent  and  rhree  dependent  subjects  were  chosen  for  rhis  study  from  a 
pool  of  49  mentally  retarded  adolescents  (ages  16-21)  living  with  their  family  of  cngm.  They  were 
selected  on  the  basis  of  concurring  with  all  five  criteria  measures  related  to  whether  the  subjects 
were  dependent  or  independent:  (1)  counselor/teocher  judgment  based  on  a  set  of  de- 
pendent/independent criteria;  (2)  extreme  scores  (high-low)  resulting  from  the  Highlands 
Dependency  Questionnaire,  which  was  administered  to  the  mother;  and  (3)  the  independent 
judgment  of  each  of  three  family  clinicians  using  a  4  point  Likert  scale. 

Each  subject  and  his/her  mother  wos  asked  to  engage  m  a  20  minute  Family  Problem  Solving  Task 
which  consisted  of  agreeing  upon  planning  an  outing  (what,  where,  when,  how  long,  and  what 
preparation?).  Each  20  minute  Family  Task  was  videotaped.  These  videotapes  were  then  sub- 
jected to  an  interactional  coding  system. 

The  Marital  Interaction  Coding  System  (MICS).  which  has  been  adapted  for  use  with  adolescents 
and  their  family  members,  is  designed  to  sequentially  code  all  verbal  and  non-verbal  behaviors 
in  a  problem-solving  setting.  The  system  is  comprised  of  28  behaviors  which,  based  on  prior  re- 
search, can  be  clustered  into  the  following  five  behavioral  domains:  (1 )  Problem-Solving;  (2)  Posi- 
tive Verbal;  (3)  Positive  Non-Verbal;  (4)  Negative  Verbal;  and  (5)  Negative  Non-Verbai, 

FINDINGS  TO  DATE:  Both  research  questions,  one  and  tv/a  were  addressed  by  subjecting  the  data  to  o 
frequency/ percentage  analysis  across  the  behavioral  domains  derived  from  28  soecific  coded 
behaviors:  (1 )  Problem  Solving;  (2)  Positive  Verbal;  (3)  Positive  Non-Verbal;  (4)  Negative  Verbol; 
and  (5)  Negative  Non-Verbal.  The  following  reflects  the  results  of  this  analysis. 

The  results  indicated  that  for  each  of  the  two  research  questions  it  was  possible  to  differentiate 
behavioral  patterns.  In  ail  cases,  these  differences  were  reflected  in  the  rcte  of  occurrence  of 
behaviors  rather  than  lypes  of  behavior  since  the  independent  ond  dependent  cdoiescenrs  and 
their  respective  mothers  were  assessed  on  the  same  behavioral  domains. 

One  pronounced  behavioral  characteristic  of  the  independent  versus  dependent  adolescents 
was  that  they  participated  more  actively  in  the  problem-solving  task.  In  addition,  they  did  virtually 
the  same  rate  of  problem-solving  as  did  their  mothers.  One  could  interpret  this  balanced 
reciprocal  exchange  as  indicating  equality  betv^/een  one  adult  and  one  emerging  adult,  By 
contrast,  dependent  adolescents  did  less  problem-solving  than  did  their  mothers  in  their 
interaction.  In  essence,  they  choose  to  be  or  were  put  in  the  position  of  being  more  passive  while 
their  mothers  "took  over"  the  problem-solving  activity. 

Another  behavioral  feature  of  the  independent  adolescents  was  fhat  they  had  a  greater  rate  of 
both  positive  and  negative  vertsal  behaviors  when  compared  to  the  dependent  adolescents,  in 
addition,  their  rote  of  verioal  behavior  was  greater  than  their  mothers'  By  contrast,  the  dependent 
adolescents'  rate  of  verbal  behavior  was  less  than  their  mothers'. 

APPLlCABlLITV:  An  interpretation  of  the  findings  within  a  family  systems  model  would  suggest  that  certain 
transactional  patterns  between  mothers  and  adolescents  are  repeated  rime  after  time-  These 
transactional  patterns  become  the  accepted,  actually  preferred  mother-odotescent  interaction 
patterns.  In  fact,  the  interaction  patterns  reoccur  so  often  that  they  ore  consioered  to  be  the  "way 
of  being"  for  the  individuals  involved.  For  example,  mothers  of  dependent  mildiy  rerarced 
adolescents  repeatealy  take  over  the  problem-solving  whiie  the  mildly  retarded  adotescents 
assume  the  more  passive,  non-assertive  role. 

It  is  the  author's  premise  that  dependence  is,  at  least  in  part,  related  to  family  behavior  patterns. 
Therefore,  it  seems  reasonable  to  suggest  that  families  can  constructively  foster  greater  self- 
reliance  in  their  mildly  retarded  adolescents.  That  is,  since  the  family  contributes  to  the 
dependence  of  its  mentally  retarded  member,  that  same  family  should  be  able  to  encourage  its 
mentally  retarded  member's  independence. 

One  particularly  productive  approach  to  treating  dependence  in  families  of  the  retarded  may  be 
structural  family  counseling.  The  model  of  structural  family  theory  makes  the  following 
assumptions:  ( 1 )  certain  types  of  family  organization  ore  closely  related  to  the  development  end 
maintenance  of  problems  of  family  members;  and  (2)  family  members'  problems  (e.g..  over- 


id 

EKLC 


University  of  Oregon 


dependent  adolescent)  ploy  c  major  role  in  maintaining  family  patterns,  fn  regard  to  the  second 
assumption,  the  roie  of  maintaining  family  patterns  becomes  in  and  of  itseif  an  important  source 
of  reinforcement  for  the  primary  client's  problems. 

Traditianaily.  the  presenting  problem  has  been  viewed  as  theclienfs  problem,  and  onlytheclient 
was  treated.  Within  the  system's  approach  of  structural  family  counseling,  it  is  assumed  that  the 
problem  is  maintained  within  the  family  conte)Ct.  Therefore,  the  entire  family  is  seen  in  counseling 
sessions.  The  change  in  focus  from  the  problematic  client  to  the  proolematic  family  has 
implications  regarding  both  the  nature  of  the  problem  and  therapeutic  intervention. 

Of  course,  the  qualities  of  independence  and  dependence  are  not  restricted  to  family 
interactions.  A  person  carries  his  preferred  transactional  behavior  pattern  into  other  settings  end 
other  relationships,  e.g..  classroom,  work,  counselor-client  sessions,  etc.  tn  those  settings,  it  Is 
important  for  the  teacher/work  supervisor/counselor  to  be  cognizant  of  the 
student/employee/clients'  preferred  transactional  behavior.  Such  awareness  may  minimize 
their  participation  in  the  person's  dysfunctional  transactional  behaviors  such  as  dependency. 

197  Utilization  of  the  Social  and  Prevocational  Information  Battery  (SPIB) 


Projected  Total  $23,000 
RT  %  of  Annual  Total  100% 


1.  To  ascertain  ways  in  which  SPIB  is  being  utilized  by  a  represenrative  sample  of  users  across  the 
country  with  respect  to: 

a.  student/client  diagnosis  and  classification; 

b.  individual  program  planning; 

c.  program  monitoring;  and 

d.  program  evaluation. 

2.  To  update  and  im.prove  the  SPIB  test  materials. 

3.  To  provide  the  basis  for  the  content  of  a  campus  workshop  on  SPIB  utilization. 

METHODOLOGY-  Sample  selection.  CTB/McGraw-Hill  records  of  SPIB  distribution  and  sales  from  Septem- 
ber. 1975.  to  October.  1977.  indicated  that  SPIB  was  being  purchased  by  school  districts  and  a 
variety  of  other  educational  and  renabilitation  agencies  nationwide  These  records  also  showed 
that  the  smallest  purchase  order  by  a  single  SPIB  user  was  20  tests  and  the  largest  was  10.000. 

Further  examination  of  the  distribution  and  sales  data  resulteo  in  the  identification  of  ^vvo  broad 
dimensions  that  could  be  used  to  describe  the  SPlB-purchaser  pooulation.  Firs:,  by  the  1C  federal 
regions  that  described  their  geographical  location.  Secondly,  according  to  the  size  of  their  SPIB 
test  booklet  purchase  orders:  20-40,  60-80,  100-200.  and  more  than  200  test  booklets. 

After  classification  by  geographical  region  and  purchase  order  size,  a  stratified  random  selection 
of  one-third  of  all  SPIB  purchasers  was  completed.  Vic  this  process.  204  school  districts  and  reha- 
bilitation/education agencies  that  had  purchased  SPIB  were  identified  as  potential  participants. 
Ten  other  locations  of  special  interest  because  of  large  purchase  oraers  were  later  added,  in- 
creasing I'he  sample  to  214  sites. 

Telephone  calls  were  made  to  each  potential  site,  if  a  potential  site  chose  not  to  participate, 
replacement  procedures  were  effected  to  locate  another  equivalent  site.  Successful  location  of 
sites  was  followed  by  letters  to  further  explain  the  project  objectives  and  to  request  a  listing  from 
the  contact  person  of  oil  people  who  had  actually  administered  SPIB. 

Questionnoire  development  and  distribution.  A  questionnaire  on  SPIB  utilization  was  aeveioped 
to  solicit  a  variety  of  information  from  SPiB  users.  Questions  were  formatted  to  require  only  check- 
marks in  response,  and  to  provide  space  for  additional  comments. 
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Principal  Investigator: 

Stotus: 

Dotes: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Larry  irvin,  Ph.D. 

Completed 

March  1978-June  1979 

Annual  $6,661 
RT  Annual  $6,661 

#14.  Page  43.  R-49 


University  of  Oregon 


Questionnaires  were  matled  fo  each  of  the  686  individuals  who  nod  been  laennfiec  as  SPiB  users 
In  rhe  214  locations  sampled.  Recipients  were  asked  to  fill  out  the  questionnaire  and  return  it  in  a 
sfamped.  adcressea  envelope  orcviced  along  with  the  quesfionnatre. 

Data  analyses.  Using  the  scnnoung  srrcnficanon  ccregones.  ca:a  were  ciass;f'ed  cna  anciv^ec 
!oy  respondents'  geogrcphicai  region,  by  rest  bcckler  ourcnase  oroer  s.^e.  and  by  jOb  tMe  or 
respondent. 

In  summary,  ihe  sampling  process  produced  285  com.pleted  questionnaires  from  95  locations 
scattereo  throughout  the  10  regions  of  t-he  countr/.  Of  the  686  potentiaJ  participants,  227  were 
determined  to  be  inappropriate  recipients  of  the  questionnaire  for  two  reasons.  First,  though  some 
had  purchased  SPIB.  they  had  not  used  it.  Secondly,  some  had  not  heard  of  SPIB.  tnougn  their 
employment  location  had  purchased  some  SPIB  materials.  As  a  result,  the  return  rate  from  cr^pro- 
priate  questionnaire  recipients  was  62%.  Appro:<{mately  55%  of  the  locations  wnere  SPlB  actuc:iv 
hod  been  used  were  represented  by  the  285  returns,  fne  return  rate  varied  rrom  35%  to  75%  bv 
region.  Of  the  40  sub-scm.pie  groups  identified  by  region  ( 10)  end  purchase  size  (4  levels),  only  2 
were  unrepresented  after  aJI  questionnaire  returns.  In  one  case  there  were  3  potential  porticiponts 
and  no  returns,  and  in  tne  other  there  was  1  potential  respondent  who  did  nor  complete  a 
questionnaire. 


FINDINGS  TO  DATE:  Student  groups  assessed  with  SPIB.  Analysis  of  responses  to  the  first  three  items  of  the 
questionnaire  revealed  that  SPIB  has  been  administered  ro  a  variety  of  student  groups,  differentia- 
oie  by  grade  level,  handicapping  condition,  and  ethnicity.  With  respect  to  grade  level.  SPIB  has 
been  administered  more  often  to  stLidents  in  grades  nine  and  above  than  to  those  in  grades  eight 
and  belcw.  This  is  not  surcnsing  oecause  SPIB  was  developed  to  be  administered  pnmanly  to 
mildly  retarded  (EMR)  secondary  'evel  students  in  work-stuay  pi-ogroms. 

Most  of  the  respondents  (94.9%)  said  that  SPiB  had  ceen  odmimsiered  to  mildly  retcrced  (EiVR) 
students,  and  37  7%  indicated  that  seorning  disabled  students  were  often  assessed.  Aoour20%of 
the  respondents  indicated  thar  SRB  had  been  used  with  m.oderately  re  tardea  (T^/9;  or 
emotionally  handicapoed  studenrs.  (An  experimentoi  version  of  SPiB  tor  mcdsrateiy  retoraed  or 
TMR  students  was  developed  m  1 P77,  Named  "SPfB  -  Form  T."  it  win  be  publisned  by  CTB/McG.'aw- 
Hilt  in  1979.) 

Four  other  handicapped  student  groups  have  also  been  tested  cccasionaily  with  SPIB.  In  order  of 
/descending  frequency,  these  groups  were  physicaliy  handicappea  students  tested  by  63.2%  of 
the  respondents,  cerebral  palsied  students  (43.4%).  deaf  students  (18.4%).  and  visually  impa;red 
students  (6.6%). 

Program  planning  at  the  individual  group  level.  Although  more  than  one-half  of  the  resoonaenrs 
(56.1%)  answered  that  the  SPIB  User's  Guide  had  been  used  in  general  program  plonntng  and 
development,  an  even  higher  proportion  (67  1%)  reported  that  SPIB  materials  had  been  used 
satisfactorily  to  help  develop  Individual  Educational  Programs  (lEPs)  for  students.  For  example. 
SPIB  was  widely  accepted  for  lEP-related  uses  m  several  ways:  as  an  aid  for  gaming  parent 
participation  in  the  developmenr  of  programs  (70.0%  of  the  respondents  so  responding),  in 
justifying  placements  or  documenting  student  needs  (61  6%);  in  laentifying  student  s  academic 
goals  ( 35.3%);  in  writing  short-term  oojectives  (87.4% );  and  tn  netping  to  select,  aeveiop.  or  modify 
materials  to  meet  l£P  objectives  (60.2%).  SPIB  test  results  orcontenr  qefinitions  v^ere  not  tvoicaily 
used  to  help  revise  lEPs  between  annual  lEP  meetings.  Further  only  ^7  3%  of  the  respcnaenrs 
answered  that  SPfB  information  hod  been  used  in  making  annual  revisions  or  evaluations  of 
student's  lEPs.  In  concluding  the  questionnaire  about  lEPs.  many  responcents  suggesrea  ^har 
additional  materials,  such  as  curriculum  guides,  would  make  SPIB  an  even  more  useful  rod  m 
helping  to  complete  the  lEP  develooment  end  implementation  process. 

Selecting  and  development  materials  in  SPIB  domains.  Close  to  half  of  the  respondents  onswer- 
ed  that  SPIB  test  results  or  content  definitions  hod  been  used  to  select  (48.0%)  or  develop  (49  3%) 
curriculum  materials  for  programs.  When  asked  in  what  specific  areas  motenois  had  ceen 
develooed.  respondents  noted  relatively  high  activttv  in  all  SP'B  domains.  Materials  were  most 
often  developed  in  the  areas  of  Banking,  job  I'^elated  Behavior,  Budgeting,  and  Joo  Search  Skills, 
and  least  often  developed  in  the  areas  of  Health  Care  and  Home  Management 

Most  of  the  total  respondent  group  noted  that  their  interpretations  of  SPi3  results  for  program 
evaluation  had  been  veo/  or  moderately  useful  (29.3%  and  62.1%.  resoectiveiy).  Only  8.0%  said 
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their  applications  of  SPIB  for  progrorri  evaluation  had  been  slightly  useful. 

Technical  concerns  in  SPIB  utilization.  The  percentages  of  respondents  who  reported  finding 
ambigurijs  test  items  or  items  too  difficult  for  srudents  because  of  vocooulary.  synrax.  content,  or 
concep.j  is  low.  ranging  from  22%  ro  35%.  In  very  few  cases  was  the  seme  item  identifiea  by  three 
or  more  people  to  be  problematic  Overall.  SPIB's  answer  formatting  was  considered  to  oe  appro- 
priate; there  were  few  people,  iess  than  10%,  who  were  in  favor  of  changing  the  present  "True- 
Faise"  format  to  '^Right-Wrong/'  in  general.  SPIB  tests  do  not  typically  take  longer  than  20  minutes 
to  administer,  and  most  respondents  felt  that  oral  administration  of  the  test  was  appropriate.  In 
each  of  these  areas,  then,  the  firuaing  has  been  that  most  respondents  have  found  SPIB  to  be 
quite  appropriate  and  satisfactory  for  the  student  groups  they  normally  test. 

Close  to  half  of  the  respondents  (43.7%)  reported  similarity  between  fhe  reference  group  per- 
formance norms  presented  in  the  SPtB  User's  Guide  and  the  performance  of  their  own  students. 
About  10.3%  found  the  User's  Guide  norms  to  be  lower  than  their  own  students'  performance. 
28.1%  found  these  norms  to  be  higher  than  their  students'  performance,  and  1  7  9%  reported  that 
the  User's  Guide  norms  had  not  been  considered 

Future  needs  with  SPIB.  One  of  the  final  questions  presented  in  the  SP!B  Utilization  Questionnaire 
asked  about  the  desirability  of  developing  a  SPIB  User's  information  System  and  about  rhe  types 
of  information  SPIB  users  would  like  to  have  available.  Respondents  rated  all  of  the  following 
six  possible  sources  of  information  as  'very"  or  "moderately"  useful:  (1)  SPIB-related  curricula 
developed  by  other  sc^rools  and/or  districts;  (2)  commercially  available  SPlB-reiated  curricula 
identified  by  other  SPIB  u:;ers;  ^3)  SPtB  norms  made  available  from  other  similar  size  school  districts; 
(4)  iEP  development  procedures  in  SPlBaomains;  (5)  additional  needs  assessment  proceaures  for 
SPIB;  and  (6)  program  or  studenr  evaluation  procedures  in  SPIB  dom.oins. 

APPLICABILITY:  Rehabilitation  policy  setters  nave  long  believed  that  vocaticncl  objectives  ^or  menrotfy 
retarded  clients  cannot  be  accomplished  :n  the  absence  of  socioi  and  community  adjustment. 
SPiB  aiagnostic  results  provide  rehcbiNtotton  seo/ice  providers  with  soecific  and  cooropncte 
information  for  developing  clienr  objectives  in  social  end  prevocatioriai  domains. 


A9S  Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work 

Principal  Investigators:  Philip  Browning  Ph.D. 

Ray  Nelson 

Stotus:  Completed 

Dates:  March  1978-February  1980 

Cost:  Annual  $8,515  Projected  Total  $15,000 

RT  Annual  $8,515  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^14,  Page  275,  R-51 

#15,  At  Press,  R-51 

OBJECTIVES:  The  purpose  of  this  study  is  to  conduct  a  sociological  inquiry  into  the  worlo  of  connperitlve 
employment  from  the  perspective  of  mentally  retarded  cersons.  Specifically,  soc:oiogical 
qualitative  methodology  will  be  employed  to  implement  the  following  objecNves: 

1,  to  investigate  the  potential  influence  of  four  areas  upon  m.entallv  retarded  persons"  perceptions 
of  the  world  of  work.  The  four  areas  or  factors  which  may  influence  retarded  persons'  perceptions 
are  fomily  interaction,  peer  interaction,  job  interaction,  and  social/leisure  interaction;  and 

2.  to  search  for  theoretical  assumptions  and  paradigms  which  will  enable  us  to  better  understand 
the  impact  of  being  a  retarded  worker  in  this  society. 

METHODOLOGY:  Thirty-three  mildly  retarded  persons  were  selected  from  o  pool  of  over  250  such  persons 
who  participated  in  a  job  search  skills  program  funaed  oy  CETA  and  the  Oregon  Association  for 
Retarded  Citizens.  Twenty-eight  subjects  comorised  tne  final  sompie. 

Each  subject  was  interviewed  on  five  separate  occasions.  The  interviews  were  conducted  using 
five  inndepth  focused  interview  schedules  related  to  the  content  areas  of  (1 )  Basic  Information: 
(2)  Work;  (3)  Family;  (4)  Social  and  Leisure  Interaction,  and  (5)  Peers  ana  Doily  interocrion. 
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'  NDiNGS  TO  DATE:  A  total  of  140  taped  interviews  (46' :  hours  of  listening  time)  were  conducred  with  2B 
mildly  retarded  adolescents  over  an  eight-month  period.  Extensive  ^^fie!d  notes"  were  token 
throughout  this  process  to  supplement  the  oara  toonk.  The  data  was  subjected  to  both 
quanritative  and  qualitative  analvsis.  The  following  narrative  reflects  a  sample  of  the  findings. 

Generally  the  subjects  perceived  their  work  as  do  most  persons  on  the  lower  er^d  of  the 
occupational  structure.  A  job,  any  job,  is  in  some  small  measure  a  badge  of  independence,  a 
symbol  of  a  normal  adult  existence.  Although  many  of  the  subjects  (36%)  had  been  laid  off  or  fired 
they  could  handle  any  job  they  were  given.  The  subjects  had  a  fairly  unrealistic  expectation  of 
what  they  could  expect  from  a  job.  however.  Many  men  resented  close  supervision  and  looked 
foav/ard  to  a  time  when  "they  could  be  boss."  More  women  than  men  enjoyed  their  work  and  were 
contented  with  it.  The  other  major  response  of  the  women  who  worked  or  were  planning  to  work 
wos  that  they  saw  a  job  as  a  chance  to  get  out  of  the  house  and  meet  people,  and  also  as  a 
transition  to  morriage.  Both  men  and  women  did  not  cope  well  with  stress  situations.  If  a  co-worker 
was  bothering  the  sub.  act  he  orshewouldoften  walkoff  ajob  rather  than  cope  with  the  situation. 
Also,  many  of  the  subjects  had  been  fired  for  social  reasons;  showing  up  late,  taking 
unannounced  breaks,  or  yeiling  at  supervisors  or  cc^wofkers. 

Fomilies  tended  to  either  have  very  positive  or  very  negative  influences  on  the  subjects.  The 
subjects  with  very  positive  family  influences  tended  to  have  very  stable  family  backgrounds  where 
one  or  both  parents  work  full-time.  The  parents  provide  positive  work-oriented  role  models  that 
develop  in  the  subject's  good  social  job  skills  (i.e..  being  on  time,  dressing  neatly,  and  working 
steadily).  This  family  type  was  more  involved  in  the  subject's  general  welfare  and  will  act  as  a 
benefactor  (vis  a  vis  Edgerton).  The  subjects  with  very  negotive  family  influences  tended  to  come 
from  rural  poor  backgrounds  and  from  very  large  families  in  which  neither  parent  has  full-time 
employment.  Subjects  from  these  background  tenaed  tc  be  employed  less  often  and  for  a 
shorter  amount  of  time. 

The  peers  of  the  subjects  were  usually  from  two  categories:  family  and  friends  met  at  school.  The 
fomily  was  the  most  important  source  of  the  subject's  peer  interaction  Often  the  subject  moves 
from  the  roie  of  son/daughter  to  wife/husbcnd  without  significant  sociai  contact  in  betv/een.  rew 
of  the  subjects  had  continuing  friendships  from  their  school  days. 

In  the  area  of  sociai  and  leisure  interaction,  the  subjects  vyare  generally  very  passive.  Television 
was  by  far  the  most  popular  form  of  entertainment.  Some  subjects  wctch  a  baseball  game  or  go 
bowling,  but  most  stay  veo/  ctose  to  home.  There  were  ^vo  exceptions  to  this.  A  few  of  rne 
younger  men  like  to  "hang  out."  drink  beer,  ride  around  in  cars,  ana  sometimes  smoke  marijuana. 
Also  some  of  the  younger  women  enjoy  professional  wrestling,  both  on  television  and  live  shows. 

The  following  select  statements  pertain  to  the  general  findings  derived  from  the  job-related 
interview  scheaule.  The  subjects  described  many  reasons  why  they  had  difficulty  finding  jobs. 
Transportation  and  insufficient  experience  and  training  were  most  often  mentioned.  Few  of  fhe 
subjects  drove  and  even  fewer  own  an  automobtle.  Bus  ser/ice  was  avauoble.  however,  many 
subjects  compfained  about  complicated  bus  schedules  and  the  necessity  to  reach  outlying 
areas.  Subjects  aiso  stated  that  they  feit  they  did  not  have  rhe  experience  or  training  for  jobs  thev 
would  apply  for.  Fewer  subjects  stated  rhey  could  not  read  or  haa  great  difficulty  reading  job 
postings  and  newspapers.  A  few  subjects  stated  that  speaking  cn  the  phone  cr  unaerstanaing 
persons  gave  them  great  difficulty  in  finatng  work.  Two  suc.iects  gave  medical  reasons  cs  rhe 
biggest  problem  in  finding  work  and  one  subject  complained  that  the  area  had  no  jobs  in  which 
he  was  interested.  Generally,  the  subjects  felt  rhey  were  paid  well  enough  for  the  worK  they  did. 
Many  at  the  samie  time  compioined  that  they  had  fincncici  prcbiemiscnd  did  not  make  enough 
money  at  their  job.  More  men  than  women  expressed  that  they  were  nor  being  paid  well  enougn 
for  the  work  they  were  performing.  Generally,  the  subjects'  perceptions  of  co-workers  wos  one  of 
peers  who  accepted  them  on  the  job.  The  subjects'  perceprions  of  co-workers  would  vary  with 
their  perception  of  the  job  as  a  whole.  That  is  to  say.  if  the  job  was  going  well  or  if  it  was  one  thev 
liked,  the  tendency  was  to  view  their  co-worker  in  a  favorable  light. 

APPL  CABlLiTV  Such  knowledge  hcs  the  possibility  of  enhancing  our  methods  for  improving  the  work 
rcie  for  retaraed  oeopte  so  rhat  they  may  parricioate  more  fully  as  producttve  memoers  of  'r.e 
comm.unity.  This  type  of  consumer-based  information  has  definite  implicctions  for  pmpcinnng 
previously  unforeseen  problems  cs  rhev  pertain  to  retarded  vuor^ers,  ^his  increased  uncerstcno- 
ing  of  rheir  percecrion  of  the  work  world  has  rhe  potential  of  fcciiitcting  and  increasing  our 
communication  with  on  understanding  of  retarded  peooie. 
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199  Utilization  of  Community  Services  by  the  Staff  and  Consumers  (Residents) 
of  Group  Homes  for  the  Mentally  Retarded 

Principal  Investigators:  Philip  Browning,  Ph.D. 

David  Bostwick,  Ph.D. 

Status:  Completed 

Dotes:  March  1979-February  1980 

Cost-  Annual  $i  1 .248  Projected  Total  $1 1 ,248 

RT  Annual  $11^8  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^14.  Page  298,  R-54 

#15.  At  Press,  R*54 

OBJECTIVES:  The  purpose  of  this  investigation  was  to  ossess  the  utilization  of  connmunitv  services  by 
mentally  retarded  people  living  in  small  community  residential  facilities,  and  to  obtain  the 
perceptions  of  facility  staff  and  residents  regarding  their  satisfaction  with  rhe  services  available  to 
them.  In  order  to  most  effectively  meet  these  objectives,  the  following  research  questions  were 
delineated: 

1  What  is  actually  available  to  mentally  retarded  persons  living  in  community  residential  facilities  in 
the  way  of  community  services? 

2.  How  often  are  community  services  actually  being  utilized  by  residents  of  community  residential 
facilities? 

3.  How  adequate  ere  currently  available  support  services  in  meeting  the  needs  of  persons  living  in 
community  residential  facilities,  as  perceived  by  residential  facility  staff? 


METHODOLOGY-  The  seauentici  steps  used  in  aeveloping  The  Community  Services  Utilization  Question- 
naire were:  (1)  literafure  review:  (2)  infeiviews  wifh  residential  facility  sraff:  (3)  rask  force;  («^)  initial 
instrument:  and  (5)  field  resting  and  revision.  The  final  questionnaire  addressed  Health  Services. 
Educational  Services.  Vocational  Services,  and  General  Support  Services,  items  were  generated 
to  include  specific  services  wifhin  each  of  The  four  domains,  frequency  and  patterns  of  service 
usage,  and  perceptions  of  service  aopropriareness. 

The  project  utilized  a  previously  identified  nationwide  sample  of  community  resjdenfial  facilities 
(CRFs).  Specifically,  that  sample  consisted  of  over  5.000  names  end  addresses  nominated  by 
(1)  all  Sfate  Mental  Retardation  Coordinators:  (2)  all  superintendenfs  of  public  and  private 
residential  institutions;  (3)  State  Developmental  Disabilifies  Councils;  (4)  Sfate  Associations  for 
Retarded  Citizens;  (5)  mental  health/mental  retardation  agencies;  (6)  regional  centers  in  stares 
where  fhey  exist;  (7)  agencies  identified  as  licensing  such  facilities;  and  (8)  all  individuals  or 
agencies  identified  by  eorlier  con  tacts  as  potential  sources  of  informafion.  These  nominators  were 
reduced  to  a  total  of  3,582  CRFs  after  all  duplications  were  removed. 

Each  of  the  facilities  was  surveyed  in  order  to  determine  if  they  mef  the  following  definmtion  of 

CRFs  which  was  used  for  this  study: 

For  the  purpose  of  fhis  project  a  community  residence  is  a  facility  for  the  developmentolly 
disabled  which  operates  24  hours  o  day  to  provide  services  fo  a  small  group  of  mentally 
retarded  and/or  otherwise  developmentolly  disabled  persons  who  ore  presently  or  po- 
tentially capable  of  functioning  in  the  community  with  some  degree  of  independence. 
These  living  facilities  may  also  be  known  as  group  homes,  hostels,  boarding  houses,  and 
halfway  houses.  However,  this  definition  does  not  includefosterfomily  placement  typically 
serving  five  or  fewer  developmentolly  disabled  individuals:  Nor  does  tt  include  nursing 
home  services  or  other  forms  of  cere  which  are  primarily  directed  toward  meeting  the 
health,  health  related,  and/or  medical  needs  of  the  resident. 

Of  the  3.532  facilities.  61 1  respondents  indicated  that  their  facility  aid  fit  rhe  definition.  The  61 1 
CRFs  from  this  previously  idenfified  nationwide  sample  were  uodoted  and  added  to  with  the  aid 
of  the  1978  National  Association  of  Private  Rasidenrioi  Focjiities  for  the  Mentally  Retarded 
directory.  Thus,  fhe  final  sample  for  this  study  on  the  utilization  of  support  services  included  810 
CRFs. 
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mNDINGS  to  DATE:  The  Community  Services  Utilization  Questionnaire  was  mailed  to  8 10  CRFs  throughout 
the  United  States.  Ninety-one  of  these  questionnaires  were  returned  as  undeiiverable.  while  241 
>^ere  completed  and  returned  (return  rate  of  34%).  Of  these  questionnaires  returned,  however 
112  were  completed  by  facilities  not  meeting  the  definition  of  a  CRF  odopted  for  thts  study,  or  were 
inappropriately  filled  out  and  thus  were  dropped.  The  remaining  129  questionnaires  represent  the 
aata  pool  for  this  project  These  1 29  CRFs  reportedly  serve  a  total  of  1 .944  residents.  Of  1 22  facilities 
reporting  the  number  of  residents  served  by  level  of  mental  retardation.  1 .344  persons  ( 77%)  were 
classified  as  mildly  or  moderately  retarded,  with  410  (23%)  persons  described  as  severely  or 
profoundly  retarded.  An  in-depth  analysis  conducted  regarding  the  nature  of  supportive  services 
which  are  available  to  these  CRFs. 

A  series  of  questions  in  Part  A  of  the  CSUQ  provided  descriptive  information  about  the  facilities 
surveyed  and  about  the  residents  of  each  facility.  With  respect  to  location.  83  of  the  group  homes 
(N=125  respondents)  were  situated  in  cities  of  more  than  15.0CO  people.  32  were  in  towns  of  1.000 
to  15.000  people,  and  10  facilities  were  reported  to  be  in  towns  of  less  than  1.C00  people. 

In  terms  of  facility's  surrounding  neighborhood.  110  were  reported  (N=127  respondents)  to  be  in 
predominately  residential  areas,  while  10  were  considered  to  be  in  a  farm  or  open  country.  Only 
four  of  the  facilities  were  reported  to  be  located  in  comm.ercial  zones,  one  in  an  industrial  zone 
and  two  operated  on  institutional  grounds. 

Of  the  129  faciiities  included  for  study,  55  met  the  criteria  for  a  small  facility  (3  to  10  residents).  43 
for  a  medium-sized  facility  (1 1-20  residents)  and  31  met  the  criteria  for  a  large  facility  (21  to  40 
residents).  A  total  of  1.944  mentally  retarded  persons  older  than  13  years  are  currently  being 
served  by  these  facilities.  Although  the  small  group  homes  are  the  most  common  among  Those 
studies.  45%  of  all  the  residents  ere  living  in  large  residences.  Only  22%  of  the  people  are  presently 
living  in  the  small  homes. 

Facility  staff  completing  Part  B  of  the  Community  Services  Utilization  Questionnaire  were 
presented  fou"-  lists  of  community  services  believed  fo  reflect  the  basic  crrcy  of  services  that  may 
be  needed  at  one  time  or  another  by  many  mentally  retarded  persons. 

Information  pertaining  to  the  first  research  question  was  obtained  by  asking  respondents  to 
indicate  wherher  the  services  shown  in  each  of  four  domains  are  needeo  and  whether  the 
services  are  available  for  use.  The  four  service  domains  along  with  the  percentage  and  total 
number  of  respondents  who  reported  on  the  need  for  each  service  and  its  availability  are  too 
extensive  to  report  here. 

Data  reflecting  the  utilization  of  community  services  by  group  home  residents  were  obtained  by 
asking  questionnaire  respondents  to  indicate  how  often  the  services  shown  in  each  of  the  fcur 
domains  ore  actually  used.  The  data,  which  are  too  extensive  to  report  here,  are  provided  in  terms 
of  percentages  and  total  number  of  respondents  reporting  that  the  services  are  used  daily- 
weekly,  monthly,  less  often,  or  never. 

Staff  perceptions  of  service  adequacy  were  solicited  by  asking  respondents  to  recommend  four 
improvements  to  each  of  the  four  service  aomains.  In  ail.  861  recommendarions  were  received.  Of 
the  861  commenfs.  237  pertained  to  Health  Services.  182  related  ro  Educarional  Services.  254 
pertained  to  Vocational  Services,  ana  188  reccmmenaations  were  made  for  imorovements  ;n 
General  Support  Services. 

After  similar  statements  were  combined  and  irrelevant  sratem.ents  eiiminaTeo.  seven  mojor 
clusters  of  statements  were  generated  under  Health  Services,  four  under  Educational  Services,  five 
under  Vocational  Services,  and  six  under  General  Support  Services.  In  order  to  qualify  as  a  major 
cluster  at  least  10%  of  the  statements  within  each  domain  had  to  reflect  a  similar 
recommendation. 

When  the  four  highest  rated  clusters  are  examined  for  content  similarity,  it  becom.es  apparent  that 
a  major  request  of  facility  stoff  is  for  expanded  service  provision.  Of  the  four  clusters,  three 
scecifically  focus  on  the  need  for  additional  ser>/ices.  When  ail  cf  the  submitred 
recommendarions  are  anaivzed  for  similarity,  hA/o  groups  of  sicfemenrs  emerge  cs  p^orI^/  issues. 
Again.  statements  which  comprise  the  largest  of  the  two  groups  focus  on  the  need  for  more 
services. 
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APPLICABILITV:  Large  numbers  of  retarded  persons  have  been  returnee  to  the  community  from  institutions 
in  recent  years.  In  order  to  maximize  the  successful  transfer  of  these  individuals  to  community- 
based  residential  facilities  and  to  insure  their  adjustment  to  community  iife,  suppcrr  services  m.ust 
be  found  within  the  community  itself  Results  of  this  project  provide  haoHitaricn  personnel  with  a 
more  complete  view  of  community-based  support  services  avcilaole  for  use  Pv  retarded  persons 
The  results  also  have  the  potential  for  utilization  in  either  a  training  or  research  copccity 
Significant  findings  could  be  translated  into  a  training  m.odule  which  could  be  presented  m  a 
varie^/  of  training  settings  Research  personnel  could  also  find  the  results  of  this  study  useful  in 
identifying  and  focusing  future  research  activities  in  the  area  of  community  sert'ice  utilization 

200  Supervision  in  Vocational  Rehabilitation 

Principal  Investigator:  William  English,  PhD, 

Status:  Continuing 

Dotes:  May  1976-F3bruary  1981 

Cosh  Annual  $25,104  Projected  Tofol  $325,000 

RT  Annual  $25,104  RT  %  of  Annual  Total  100% 

Annua!  Report  Reference:  ^14,  Page  163,  R-40 

#15,  At  Press,  R-40 

OBJECTIVES: 

1.  To  describe  the  supervisory  process  in  vocational  rehabilitation. 

2.  To  implement.  Through  an  original  research  utilization  project,  the  findings  of  the  proceeding 
descriptive  study  of  first-line  supervision  in  vocational  renaPilitation  agencies. 

3.  To  effect  widespreod  dissemination  end  utilization  of  the  implementation  project  in  public 
vocational  rehabilitation  agencies  in  a  muiti-regicnol  area. 

METHODOLOGY: 

1  Literature  review.  Books,  periodicals,  and  manuscripts  are  being  reviewed  from  a  variety  of  sources 
to  gather  the  best  possible  picture  of  a  number  of  supervision  issues,  e.g..  selection,  training, 
theory,  practice,  and  outcomes. 

2.  Individual  interviews.  On-site  interviews  are  being  conducted  with  vocational  rehabilitation 
counselors,  supervisors,  managers,  and  administrators  to  supplement  data  collected  via 
questionnaires  and  small  group  need  ossessment  procedures.  An  interview  schedule  was 
developed  as  a  stimulus  tool  for  use  in  interviewing. 

3.  Nominal  group  process  exercises.  This  on-site  procedure  consists  of  the  identification  of  a  need 
area,  which  is  presented  to  a  small  group  -  usually  10-15  vocational  rehabilitation  personnel.  A 
useful  item  in  this  research  has  been:  "List  4  suggestions  which,  if  implemented,  would  increase  the 
effectiveness  of  first-tine  supervisors."  The  group  is  then  directed  bv  experienced  facilitators 
through  four  steps;  problem  identification,  listing  of  prcolems,  clarification  and  revision  of 
problems,  and  problem  resolution. 

4.  Questionnaires.  Survey  questionnaire  booklets  consisting  of  questions  concerned  with  supervisory 
selection  practices,  training,  evaluation,  and  how  supervisors  ossist  counselors  fo  rehabilitate 
retarded  clients  have  oeen  mailed  to  a  stratified  random  sample  of  counselors,  supervisors, 
managers,  and  administrators  employed  in  more  than  40  general  vocational  rehabilii"ation 
agencies. 

5.  Data  analysis.  Questionnaire  data  was  analyzed  through  the  use  of  the  Statistical  Packages  for 
Social  Sciences  (SPSS)  program,  which  yielded  adjusted  frequency  percentages  for  eoch  item 
and  for  each  personnel  group  (Administrators.  Supervisors,  end  Counselors).  The  adjusted 
percentage  data  was  also  subjected  to  tests  of  statistical  significance  using  the  Chi  Square 
method  to  examine  differences  between  personnel  groups  as  they  might  be  influenced  by  the 
following  intervening  demographic  variables:  (l )  state  agency  size:  (2)  cge;  (3)  yeors  m  the  VR 
agency;  and  (4)  level  of  academic  degree. 

6.  Training  demonstration.  Based  on  findings  from  the  state-of-the-art  research  study  end  tnput  from 
an  advising  task  force  of  agency  administrators  a  training  curnculum  was  designated  end 


ERIC 


University  of  Oregon 


demonstrated  with  first-line  rehabiiitation  supervisors.  This  curriculum  emphosizes  personnel 
management  end  supervisor  functioning  in  staff  development.  After  the  program  was 
implemented  with  first-line  supervisors  it  was  modified  ortroining  with  agency  administrators  and 
training  of  trainers. 

FINDINGS  TO  DATE: 

Super/isory  Practices;  Currently  the  most  important  influences  on  being  selected  as  a 
rehabilitaTlon  counselor  supervisor  are  a  previous  work  record  with  a  local  agency  manager  and  a 
successful  existing  relationship  with  those  stote  agency  administrators,  managers,  and  supervisors 
responsible  for  making  the  selection  decision.  Agency  professionals  would  like  future  selection 
procedures  to  be  more  objective,  emphasizing  the  following  criteria:  (a)  leadership  ability,  (b) 
personality  characteristics,  (c)  case  management-  skills,  (d)  previous  work  experience,  end  (e) 
educational  training. 

Professionals  (administrators,  supervisors,  and  counselors)  believe  rhat  counselors  need 
assistance  in  understanding  and  anticipating  the  position  of  first-line  supervision  and  that  such 
assistance  should  be  provided  within  one  year  after  the  person  joins  the  agency. 

Two  major  problems  that  presently  interfere  with  the  state  agency's  supervisory  selection  pro- 
cedures are  lack  of  effective  supervisory  development  programs  ana  lack  of  validated  objective 
selection  criteria. 

Rehabilitation  professionals  at  all  personnel  levels  want  the  agency  to  hove  almost  complete 
internal  control  over  supervisory  selection,  independent  of  civil  service  or  other  stare  oeparrments. 
This  t^ieme  is  reflected  in  findings  that  indicate  that  the  agency  is  not  receptive  to  selecting 
supervisors  from  outside  the  agency,  rhat  supervisory  condidares  should  have  Kvo-  to  rhree-yeors 
work  experience  as  agency  counselors,  and  that  the  agency  wishes  to  develop  its  own  criteria 
and  procedures  for  selecting  supervisors. 

The  most  important  supervisory  role  is  that  of  counselor  education/consultant.  Supervisors 
currently  spend  most  of  their  work  rime  in  administrorton  and  case  consultarion.  These  Nvo 
supervisory  roles  would  continue  to  receive  primary  emphasis  under  ideai  working  conditions, 
although  supen/isors  would  devote  more  time  to  case  consultation  and  less  time  to 
administration. 

Professionals  believe  that  state  rehabilitation  agencies  provide  good/excellent  physical  facilities 
for  supervisors  to  conduct  individual  and  group  consultation  with  case-service  staff,  end  that 
supervisors  are  hignly  accessible  to  case-service  counselors  for  consultation. 

Approaches  or  methods  of  supervising  counselors  in  rehabilitation  case  management  are 
primarily  limited  to  individual  case  review  ana  field  observation. 

Professionals  believe  that  supervisors'  job  responsibilities  exceed  their  authority  in  almost  ail  areas 
of  administrative  job  functioning. 

Rehabilitation  professionals,  esoecially  administrators  and  counselors,  believe  first-line  supen/iscrs 
do  a  poor  joo  in  many  functional  areas  of  counselor  ccnsuiranon  cna  counselor  evaluation 

Professionals  think  that  aemocratic  :eadershio  is  the  besr  cho:ce  tar  cersons  at  oil  levels  of  re^c- 
bilifanon  agency  leaaersnip  — supervisors,  middle  managers,  ana  roo-'evei  acminisTrarcrs. 

To  be  successful,  professionals  oeiieve  that  :t  is  very  imDorronr  for  rehaouircnon  ^  jcerviscrs  tc  ai5- 
ploy  the  following  seven  characreristics.  personal  honesty,  leadersno.  eft!C;encv.  concern  for 
orhers.  concern  for  store  regularions.  flexibility,  and  decisiveness. 

The  five  criteria  ranked  as  most  imporrcnr  in  supervisors'  "current"  evaluations  of  counselor  wcrx 
performance  are  attainment  of  oroducncn  goals,  compliance  with  stare  agency  poncies.  cuantv 
of  case  recording,  auatity  of  individual  written  rehabilitation  pians  (iWRPs).  end  subjective 
judgment  These  c^riteria  would  opplv  under  ideal  agency  conditions,  bur  new  emphasts  wouic  be 
given  to  counselors'  own  professional  gro^-vth  and  less  to  subjective  jucgmenta.na  theatrainm.ent 
of  production  goals. 

Supervisory  Training:  Professionals  believe  their  agencies  ore  nor  orovicrng  caeauate  resources 
for  training  rehabilitation  counselor  supervisors  ana  approximately  one-haif  are  aissatisriea  with 
the  GualiW  of  supervisory  framing. 
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The  largest  obstacle  to  innprovtng  supervisory  training  is  competing  rime  demonds  between 
production  and  training. 

Administrators,  sucer^/isors.  and  counselors  believe  training  would  improve  sucervisors  job 
effecTiveness. 

Agency  professionals  believe  rhat  training  for  ^-ehabilitation  super^ytsors  should  oegin  wnen  a 
person  becomes  a  first-iine  supervisor  or  shortly  after  they  reach  civil  service  eiigibihty 

Basic  management  and  human  relations/communication  ore  recommended  as  the  two  most 
important  curriculum  areas  to  be  included  in  both  long-term  ond  short-term  tra:fiing  programs 
for  rehabilitation  supervisors. 

Professionals  believe  it  is  important  that  persons  obove  and  below  the  level  of  first-line  supervisors 
should  receive  similar  supervisory  training  experiences. 

Recommended  criteria  for  evaluating  the  effectiveness  of  short^rerm  supervisory  training  are 
improved  job  efficiency  better  staff  communications,  more  satisfied  clients,  and  improved  staff 
morale. 

Renabilitation  agency  professionals  are  personoHy  supportive  of  the  development  of  new  long- 
term  academic  education  programs  for  supervisors,  although  they  believe  that  agency  support 
for  such  programs  is  contingent  on  outside  funding.  If  new  long-term  supervisory  education  pro- 
grams are  developed,  most  professionals  prefer  that  the  programs  have  a  very  strong  applied 
Clinical  training  emphasis,  thot  the  programs  be  designed  for  current  agency  counselors  or 
supervisors,  and  that  full-time  stuay  in  supervision  lasts  no  more  than  a  calendar  yeor 

Supervisor/  training  does  contribute  to  improvement  in  supervisor  performance,  as  perceived  by  a 
substantial  proportion  of  supervisors  and  rehabilitation  counselors. 

A  standardized  program  for  training  rehabilitation  supervisors  con  be  effectively  expanded 
through  training  and  imclementation  with  other  rehabilitation  trainers. 

Supervisory  Evaluation:  The  present  evaluation  system  is  beiieved  to  be  ineffective  m  decisions 
about  supervisory  merit  increases,  demotion,  and  termination.  nccTors  considered  as  very  likely  to 
result  in  a  supervisor's  termination  are  super/isors  ignoring  agency  policy  procedures,  acting 
highly  inefficient,  or  being  very  vocal  against  agency  regulations. 

Middle  managers  are  perceived  as  having  the  greatest  influence  on  the  development  of  suoer- 
visory  evaluation  criteria  and  the  greatest  responsibility  for  evaluating  first-line  supervisors. 

Administrators,  supervisors,  and  counselors  rate  the  following  nine  evaluation  criteria  as  being  very 
important  to  supervisory  evaluation,  in  current  and  ideal  conaitions:  budget  management, 
increasing  counselors'  successful  closures,  unit  efficiency,  planning,  case  consultation  with  staff, 
counselor  evaluation.  liaison  activities,  staff  morale,  and  training/ staff  development. 

Two  major  problems  identified  as  obstacles  to  the  improvement  of  the  supervisory  evaluation  svs- 
tem  are  the  lock  of  valiaated  objective  evaluation  criteria  and  the  lack  of  validated  subjective 
evaluation  criteria. 

Supervision  of  Counselors'  Work  with  Retarded  Persons:  Many  administrators  (38%).  supervisors 
(39%).  and  counselors  (^6%)  believe  that  the  expected  successful  closure  rate  for  reroraed 
persons  should  be  lower  than  the  rate  for  other  disability  groups. 

The  process  of  supervising  counselors'  work  with  retarded  persons  is  believed  to  be  the  same  as  the 
supervision  process  of  counselors  who  work  with  other  disability  groups. 

Administrators,  supervisors,  and  counselors  state  that  supervisors  should  receive  special  training 
to  assist  counselors  who  work  with  retarded  persons.  Areas  of  highest  training  priority  are  the 
etiology  of  mental  retardation,  job  development/placement,  community  adjustment  and  com- 
munity resources,  general  assessment,  general  counseling,  behavior  modification,  and  family 
adjustment  counseling. 

Generic  Process  Findings:  Across  43  states  studied,  the  Npicat  rehabilitation  counselor  supervisor 
IS  a  3Q-year-old  male  with  a  bachelor's  degree  m  psychology  or  sociology  ond  a  master  s  degree 
in  rehabilitation  counseling.  He  has  worked  more  than  1 1  years  m  the  rehabilitation  field,  over  9 
years  in  a  vocational  rehabilitation  agency,  and  5  years  as  a  rehabilitation  counselor  supervisor. 
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He  supervises  an  average  of  seven  counseling  staff,  and  acproximai'eiv  rhree  out  of  those  seven 
have  case  loads  cc  nprised  of  20  percent  or  more  retaraed  clients. 

Professionals  are  dissatisfied  with  the  quality  of  Their  agencies"  supervisory  seiecnon.  fraimr  g.  ana 
evaluation  proceaures  our  are  ootimistic  that  reaiisnc  ^rrDrovements  can  ce  nncce 

Professtonals  ore  satisfied  with  the  amount  of  time  thev  spena  veroally  commumcanng  with  peers, 
paraprofessioncis.  clients,  and  clients"  families.  Approximately  one-fourth,  however,  wish  'o  fn- 
creose  their  verbal  communications  with  agency-reiateo  persons  with  whom  they  interact 

As  discrete  professional  groups,  rehabiiitation  administrators  and  supervisors  tend  to  share  more 
views  with  each  other  than  they  do  with  counselors.  One  major  exception  is  supervisory  practices, 
in  Which  administrators  and  counselors  express  simitar  views  that  are  more  critical  than  sucer- 
visors'  self-percepticn  Generally  counselors  are  most  critical  aoout  all  aspects  of  supervision  one 
least  hopeful  that  supervision  can  be  improved. 

APPLICABILITY  This  project  holds  four  implications  for  policy,  program  and  practice  changes  in  vocational 
rehabihiatlon  First,  it  will  influence  the  professional  knowledge  and  skills  of  first-iine  super^/isors 
Second,  it  will  provide  administrative  leaders  with  a  data  base  for  considering  change  ;n  The  state 
agencies'  present  system  of  flrst-iine  supeivision  Third,  study  m,atenais  wiil  be  of  assistance  to 
specialists  responsible  for  the  selection,  training  and  evaluation  of  super^visors  Fourin,  it  ^^lil  neip 
rehabilitation  counselors  to  be  better  consumers  of  sunervisory  practices 


201    Evaludiion  and  Training  of  the  Severely/Profoundly  Handicapped  for 
Communily  Adjustment 

Principal  Investigator:  Daniel  Close,  Ph.D. 

Status:  Continuing 

Dates:  September  1977-August  1982 

Cost:  Annual  $102,695  Projected  Total  $475,000 

RT  Annuel  $2,695  RT  %  of  Annual  Total  3% 

Annual  Report  Reference:  ^14.  Page  34,  R-47 

^15.  At  Press.  R-47 

OBJECTIVES; 

1.  Determine  the  content  of  the  preitminary  form  of  assessment  msrrum.enr  in  four  domains  of  self- 
care,  domestic,  mobility,  skills,  and  communication  skills. 

2.  Task  analyze  the  content  identified  in  the  four  domains  of  seif-care,  aomeshc.  mobiliry  cna  com- 
munlcation  skills  into  component  parrs  to  serve  as  a  oasis  of  item  samonng: 

3.  Determine  the  level  of  compiexiN  of  the  component  oarrs  of  the  task  analyzed  skills  'n  tne  four 
domains  to  guide  item,  sampling, 

d  DevelOD  an  item  scmolmg  strategy; 

5.  Develop  ana  evaluate  a  preliminary  form  of  the  assessment  scale  m  tne  selt-ccre  ana  aomesric 
domains; 

6.  Develop  cna  evaluate  preliminary  forms  of  assessment  scale  m  fhe  mobility  ana  commumcarson 
skills  domtain. 

7  Develop  the  final  form  of  the  assessment  scales  m  all  four  domains: 

3.  Validate  the  final  form  of  the  assessment  instrument  for  severely  retard*?d  aduits: 

9  Develop  an  assessment  and  training  manual  and  on  accompanying  curriculum  guide  in  the 
content  area  of  seif-ccre.  domestic  care,  basic  mobility,  and  communication  skills  for  severely 
retarded  adults:  ana 

10.  Evaluate  the  imoact  end  utility  of  the  assessm.ent  scale  the  assessment  ana  training  manual,  and 
the  accompanying  curriculum  materials. 
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METHODOLOGY:  Project  staff  reviewed  four  behavior  checklists  to  determine  the  content  o'  i-he  pre- 
liminar/  form  of  the  instrument.  These  instnjm.ents  included  AAMD  Adaptive  Behavior  Scale.  Pro- 
gress Assessment  Chart.  Independent  Living  Skills  Assessment  System,  and  the  Camelot  Be- 
havioral Checkiisr 

The  initial  step  in  onalyzing  content  of  the  scale  was  to  reduce  each  task  identified  in  Objective  1  into 
individual  ''core  skills."  These  '"core  skills"  ore  the  individual  steps  necessary  ro  teach  or  perform 
the  task.  Next  project  staff  organized  the  content  ir^to  larger  groups  of  behovior  called  "functional 
limits."  This  was  done  becouse  much  training  wi  th  severely  retarded  persons  is  accomplished  with 
short  sequences  of  skills  rather  than  with  individual  "core  skills.  '  Finally  project  staff  grouped 
the  content  into  still  larger  segments  of  2-3  "functional  units"  labeled  'extended  clusters." 
"Extended  clusters"  were  developed  m  an  artempr  to  increase  the  ceiling  of  the  assessment 
instrument. 

Task  complexity  was  determined  by  a  three-stage  process.  The  first  step  m  the  process  was  to 
produce  detailed  operational  definitions  of  the  dimensions  of  task  complexity.  These  detailed 
operational  definitions  were  used  by  knowledgeable  raters  to  rote  the  complexity  of  task  content 
on  a  two-point  rating  scale.  Finally,  the  results  were  analyzed  to  determine  a  hierarchy  of  task 
complexity. 

An  Item  sampling  strategy  was  developed  to  convert  a  representative  sample  of  the  content  into 
actual  test  items.  The  item  sampling  procedure  wos  designed  to  represent:  ( 1 )  two  levels  of  com- 
plexity (simple  and  complex)  in  both  the  manipulation  and  discrimination  dimensions  of  all 
domains;  (2)  the  core  skills  in  relation  to  their  proportion  m  the  domains:  and  (3)  different 
lengths  of  items  in  all  domains,  e.g..  '^core  skills."  "functional  units."  and  "extended  dusters." 

A  preliminary  form  of  the  assessment  scale  was  then  developed  based  on  the  ourcomes 
activities  addressed  m  Objectives  1-4.  This  piicr  version  of  ^he  scale  ccnroins  approximateiv  150 
items  that  are  fully  task  analyzed,  and  that  are  scripted  into  three  presentotion  formats  (verbal 
instructions,  modeled  instructions,  ana  physically  crompted  instructions ) 

in  order  to  determine  the  psychometric  characteristics  of  the  prehmmory  form  of  the  self-care 
and  domestic  scales,  project  staff  administered  the  scale  of  75  severely  retarded  ooolescents  and 
adults  who  are  involved  in  educational  programs  m  the  Northwest  Test  administration  occurrea  m 
the  educational  program  settings  wnere  the  participants  live  or  ortend  school. 

Based  on  the  outcomes  of  the  preliminary  field  test  of  the  Self-Care  and  Domestic  scales,  neces- 
sary revisions  in  content  and  complexity  analyses  wtll  be  made  m  the  remaining  Kvo  domains  of 
communication  and  mobility.  In  addition,  any  necessary  modification  of  the  item  sampling 
strategy  will  be  made.  Pilot  versions  of  scaie  components  in  the  communication  and  mobility 
domains  will  then  be  constructed  and  administered  to  a  sample  which  is  the  same  as  or  similar  to 
the  group  involved  in  the  pilot  of  the  self-care  and  domestic  segments  of  the  scale.  Project  staff 
will  then  develop  the  final  form  of  the  instrument  on  the  basis  of  information  provided  by  the 
evaluation  of  the  preliminary  forms  of  the  assessment  scale  in  all  four  domains. 
Following  development  of  the  revised  form  of  the  instrument  in  four  domains,  a  sample  of  150 
severely  retarded  adolescents  and  adults  will  be  selected* The  purpose  of  these  octivtries  .s  to 
produce  full  standardization  and  normative  acta  on  the  tests  in  ail  four  content  domains.  Project 
staff  will  modify/  or  eliminate  test  items,  and  revise  item  formats  on  the  basis  of  statistical  analyses 
of  -standardization  data.  The  result  of  these  activities  will  be  final  forms  of  tests  ^n  ail  four  content 
domains. 

Project  staff  will  individually  train  a  sub-sampie  of  50  severely  retarded  individuals,  who  have  been 
tested  during  the  instrument  standardization  activities,  on  a  sample  of  tasks  from  each  of  the  four 
content  domains.  One-third  of  the  tasks  will  be  presented  at  the  level  of  difficulty  and  with  the 
training  modality  indicated  by  the  outcomes  of  the  diagnostic  assessment.  Another  one-third  of 
the  tasks  will  be  presented  at  the  level  of  difficulty  indicated  by  the  assessment  outcomes,  but 
with  a  higher  level  (less  informative)  training  modality  than  was  indicated.  The  final  one-third 
of  the  tasks  will  be  presented  with  the  indicated  training  modality,  but  at  a  higher  difficulty  level 
than  was  indicated  by  the  outcomes  of  the  diagnostic  assessment,  Training  will  be  continued 
until  criterion  performance  is  achieved,  or  the  number  of  unsuccessfut  trials  reaches  a  point  where 
it  is  safe  to  assume  that  further  similar  training  will  not  facilitate  criterion  acquisition. 

This  task  will  require  the  writing  of  on  introductory  section  to  the  training  manual,  instructions 
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concerning  administration  of  the  Ofisessment  scale,  and  a  curriculum  guide  that  specifies  the 
methods  to  be  used  to  teach  the  skills  included  in  the  assessment  scale. 


Approximately  25  teachers  and  community  residential  fccilitv  orogrcm  personnel  will  use  the 
comprehensive  assessment  and  rratning  kit  for  a  period  of  six  months  with  cpproximateiy  125  of 
their  adolescent  and  adult  severely  retarded  students/residents.  An  intensive  in-service  training 
workshop  for  participants  wiil  precede  the  field  testing  activities. 

Questionnaire  and  actual  training  achievement  data  will  be  collected  from  all  participants  in  the 
field  test  in  order  to  evaluate  several  aspects  of  the  materials:  ( 1 )  the  clarity  and  organization  of 
ail  materials;  (2)  user  satisfaction  with  method  of  test  presentation  and  assessment  outcome 
information;  and  (3)  training  achievement  following  use  of  the  instrument  and  accompanying 
instructional  intervention. 


RNDINGS  TO  DATE:  Specific  results  of  this  project  include  all  content  analyzed  into  "core  skills/' 
•functional  units"  and  "extended  clusters/'  Each  of  fhese  units  of  behavior  was  analyzed  into 
two  levels  of  complexity.  The  product  of  this  activity  was  a  detailed  complexity  rating  of  all  con- 
tent along  an  easy-to-hard  sequency. 

A  preliminary  form  of  The  assessment  scale  was  developed  based  on  representation  of  core  skills 
across  ail  domains;  complexity  ratings;  and  different  item  lengths.  The  preliminary  form  of  the 
scale  was  administered  to  75  severely  retarded  persons.  Results  of  this  field  test  provided  an 
empirical  basis  for  adding,  de'eting  and  revising  test  items. 

A  revised  form  of  the  instrum.ent  was  developed  and  administered  to  130  severely  retarded 
adolescents  and  adults.  The  purpose  of  this  administration  was  to  produce  full  standardization 
and  normative  data  on  the  tests  in  all  content  domains. 


Project  staff  trained  a  sub-sample  of  33  severely  retarded  persons  on  somple  tasks  from  eoch  of 
the  content  domains  in  order  to  validate  the  instajment.  One-third  of  the  tasks  were  presented  at 
the  "core  skill"  level,  one-third  at  the  "functional  unit"  level  and  one-third  at  the  "extended  cluster" 
levei.  Content  was  selected  to  represent  an  "easy"  and  "hard"  task  within  each  of  the  van/ing  item 
lengths.  Tasks  were  also  selected  that  were  not  included  in  the  assessment  scale.  Data  analysis  of 
the  results  of  the  volldation  phase  of  the  project  are  currently  jn  progress. 


APPLiCABlLITV:  The  instruments,  manuals,  and  training  kit  produced  by  the  procosed  project  wiil  be 
developed  specifically  for  use  in  the  rehabilitation  of  severely  and  profoundly  retarded  persons. 
This  system  will  allow  program  managers  to  use  evaluative  inform.ation  to  estimate  the  amount  of 
time  and  resources  needed  to  develop  client  skills  to  an  acceotable  level.  The  informoTion 
obtained  from  the  assessment  instrument  wiil  facilitate  the  habilitarion  of  severely/ profoundly 
retarded  people  because  the  training  programs  presentea  are  directly  reloteo  to  the  skills 
assessed  and  to  the  varying  skill  levels  observed.  This  will  aid  program  managers  in  individualizing 
program  planning  and  monitoring  progress  in  training  octtvities.  Skill  deficits  will  be  defined  as 
service  priorities  instead  of  client  deficiencies. 

An  added  benefit  of  the  proposed  project  is  that  the  instruments,  manuals,  and  training 
procedures  will  function  as  a  self-contained  training  program  for  service  providers  and  rehabili- 
tation counselors.  By  informing  the  rehabilitation  counselor  of  the  necessary  content  ana 
procedures  needed  to  prepare  severely/ profoundly  retarded  clients  for  community  adjustment, 
the  entire  rehabilitation  process  is  facilitated.  Rehabilitation  counselors  will  further  be  abie  to  use 
the  training  kit  to  train  paraprofessional  workers  to  deliver  high  quality  assessment  and  habiii- 
tation  sers/ices  to  severely  and  profoundly  retaraed  clients. 


EKLC 


357 


University  of  Oregon 


202  Identification  of  Leadership  Characteristics  of  "Successful"  Supen/isors 
in  Vocational  Rehabilitation 

Principal  Investigator:  William  English.  Ph.D. 

Status:  Continuing 

Dotes:  January  i979-Oecember  i980 

Cosh  Annual  $33,546  Projected  Total  $70,000 

RT  Annual  $33,544  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^i4.  Page  201 .  R-S2 

#15.  At  Press,  R-52 

OBJECTIVES; 

1.  To  develop  and  standardize  an  instrument  to  measure  performance  in  major  work  areos  of  first- 
line  supen/isors  in  general  state/federal  vocational  rehabilitation  agencies: 

2.  To  identify  one  or  more  widely  accepted  measure(s)  of  leodership  abiiity  whicin  are  applicable  to 
first-line  supervision  within  the  state/federal  vocational  rehabiiitation  agency:  and 

3.  To  describe  the  work  performance  of  first-line  supervisors  in  general  state/federal  vocational 
rehabilitation  agencies; 

4.  To  describe  the  leadership  styles  of  first-line  supervisors  in  general  state/federal  vocational 
rehabilitation  agencies:  and 

5.  To  examine  whether  more  successful  versus  Jess  successful  vocational  rehabilitation  supervisors 
have  different  leadership  profile  i. 

,v^5jl^QQOLOGY:  Participants  in  this  research  are  a  national  cross-section  of  first-line  supervisors,  middle 
managers  and  top  level  administrators  within  the  stcte/federa!  vocational  rehabilitation  agency. 
The  project  is  being  supported  by  t-he  Council  of  State  Administrators  of  Vocational  Rehabiiitation 
(CSAVR)  and  more  than  40  state  rehabilitation  agencies. 

Beth  self-report  and  second-party  report  data  will  be  collected  on  supervisory  oerformance  and 
supervisory  leadership.  Self-report  data  is  being  collected  by  mailing  the  Supervisorv  Performonce 
Scale  (Form  A)  and  the  Leadership  Opinion  Questionnaire  (LOQ)  to  a  representative  sample  of 
first-line  agency  supervisors.  Second-party  evaluation  data  is  being  collected  by  mailing  the 
Supervisory^  Performance  Scale  (Form  3)  end  the  Leadership  Behavior  Description  Questionnaire 
(LBDQ)  to  a  representative  sample  of  middle  managerswho  are  the  immediate  bosses  of  first-iine 
supervisors.  In  addition,  an  overall  administrative  evaluation  of  participating  supervisors'  work 
performance  is  being  collected  from  agency  designated  top  level  administrators.  The  measures 
of  leadership  (LOQ  and  LBDQ)  are  already  standordized  and  have  been  repeatedly  used  in 
research  and  practice  in  business  and  human  service  work.  The  meosure  ofwork  effectiveness,  the 
Supervisory  Performance  Scale  (SFS)  is  a  new  assessment  tool  that  has  oeen  developed  by 
project  staff. 

FINDINGS  TO  DATE:  The  choice  of  the  LOQ  and  LBDQ  as  the  measures  of  leadership  style  was  made  offer 
on  extensive  review  of  literature  covering  business,  education  and  human  service.  TheSPS  was 
drafted  by  project  staff  and  then  extensively  reviewed  after  critical  review  by  a  task  force  group 
consisting  of  agency  administrators,  agency  supervisors  and  rehabilitation  educators.  Further 
revision  of  SPS  occurred  after  a  pilot  test  and  after  fieid  testing. 

Endorsement  of  this  project  was  sought  and  obtained  from  CSAVR.  This  was  followed  by 
contacting  the  directors  of  all  state  rehabilitation  agencies.  Over  forty  states  ore  supporting  the 
study  and  personnel  lists  hove  been  selected  from  all  participating  states.  These  lists  hove  been 
used  as  The  basis  for  sampling.  Data  collection  is  now  underway  and  will  be  followed  by  statistical 
analysis,  report  writing  and  product  development. 

APPLICABILITY:  The  critical  importance  of  the  first-line  supervisor's  roie  to  rehabilitation  agency  processes 
and  outcomes  has  been  well  documented  over  a  period  of  yeors  (Inkster  1955:  Moriarty.  1959: 
Scurlock,  1959:  and  Speors  and  Vioille.  1970).  Recent  administrative  review  (HP/V.  1975)  strongly 
suggests,  however  that  there  ore  serious  deficiencies  prevalent  in  performance  of  many  first-line 
rehabilitation  counselor  supervisors.  Moreover  recent  research  (English.  Oberte.  and  Byrne,  1979) 
indicates  that  rehabilitation  professionals  believe  there  is  a  greot  need  for  objective  measures  of 
leadership  and  supervisory  performance. 
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Because  the  study  is  being  well  supported  and  involves  both  seif-report  and  seccnd-parfy  data  it 
has  the  potential  to  provide  substantially  more  insight  aoout  the  functional  strengths  and 
weoknesses  of  rehabiiitation  supervisors  v/hich  can  be  used  in  planning  strategies  for  upgrading 
supervisor  performance.  In  addition,  field  test  results  suggest  the  project  has  strong  potential  for 
providing  the  field  with  a  practical  measure  of  supervisor  performance  which  can  be  used  -  by 
supen/isofs  and  their  colleagues  and  supervisors  —  to  improve  the  work  performance  of  current 
rehabilitation  supervisors.  Potentially  this  assessment  tool  could  also  be  used  to  select  future 
rehabilitation  supervisors.  Since  first-line  rehaDiljtaticn  supervisors  direct  and  monitor  the  work 
efforts  of  all  service  providers  the  oroject  also  has  the  potential  to  indirectly  but  significantly 
impact  on  improving  the  provision  of  rehabilitation  services  to  handicapped  persons. 

203  Modei  to  Teach  Community  Living  Skills  to  Mildly  Retarded  Adults 

Principal  Investigator:  Daniel  Close,  Ph.D, 

Status:  Continuing 

Dates:  March  i979'FebruarY  1982 

Cost:  Annual  $41718  Projected  Total  $100,000 

RT  Annual  $41,718  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ^14»  Page  223,  R-53 

#15,  At  Press,  R-53 

OBJECTIVES:  The  purpose  of  this  project  is  to  develop  a  model  program  to  train  paraprofessionols  in  teach- 
ing mildly  retarded  adults  independent  living  skills.  The  project  involves  (1 )  thedevelopmentofa 
set  of  traini  ng  materials,  suitable  tor  use  by  parcprofessionats.  which  focus  on  those  skills  necessary 
for  successful  living  in  the  community  by  retarded  persons:  (2)  ^he  deveiopmenr  of  in-service 
training  technology  to  teoch  professional  and  direct  care  staff  appropriate  teaching  procedures: 
and  (3)  the  development  of  multiple  assessment  evaluation  proceaures  fo  determ.ine  the  impact 
of  the  model. 

iVIETHCDOLCG' '  Project  staff  selected  major  curricula  for  review  cased  on  the  professional  literature  on 
community  living  for  mentally  retarded  persons,  products  of  major  publishing  houses,  contacts 
made  with  professionals  in  HEW  Regions  IX  and  X.  contacts  with  communiW  living  personnel 
throughout  the  country,  and  existing  curricula  for  high  school  students. 

Based  an  the  review  of  existing  curricula  and  the  critena  stated  in  Objective  1 ,  project  staff 
developed  training  materials  for  use  by  paraprofessionai  teachers.  The  major  content  areas  of  this 
curriculum  are  (1 )  Personal  and  Household  Management-grooming,  clothing  care,  apartment 
cleanliness,  end  health  and  safety  in  the  home;  (2)  Money  Management-budgeting,  banking, 
end  bill  paying;  and  (3)  Food  Preparation-nutrition,  meal  planning,  grocery  shopping,  end 
cooking. 

The  curricula  was  pilot  tested  with  two  mildly  retarded  men.  then  field  tested  with  paraprofessionai 
direct-care  providers.  Corrections  in  the  curriculum  are  being  completed.  Finallv.  development  of 
cn  assessment  instrument  to  accompany  the  curriculum  and  an  in-service  training  technology  to 
train  users  of  the  curriculum  is  in  process. 

RNDINGS  TO  DATE:  Findings  to  date  Include  development  of  fcur  major  curriculum  guides.  Frese  incluce: 
Personal  Hygiene  and  Household  Management.  Money  Management.  Food  Preparation  ana 
Simply  Cooking,  a  picture  cookbook. 

The  skills  in  this  curriculum  are  sequenced  from  simple  to  complex,  so  that  the  knowledge  end 
acquisition  of  new  skills  are  built  on  previously  learned  skills.  Skills  are  broken  down  into  smalL 
logical  steps,  so  they  can  be  easily  and  systematically  taught.  Explicit  instructions  on  how  to  teach 
components  of  skills  are  provided  to  the  paraprofessionai  in  simple,  comprehensible  langauage. 
The  directions  give  the  teacher  specific  verbal  cues,  modeling,  and  demonstration  instructions  in 
order  to  teach  the  designated  task.  Technical  educational  technology  is  eliminated  and  no 
assumptions  ore  mode  that  the  person  using  this  curriculum  knows  special  education  techniques 
for  training  mildly  handicapped  adults. 

Verool  input  is  given  to  the  student  in  a  conversational  manner  before  a  response  is  demanaed. 
The  response  expected  from  the  student  is  provided  in  parentheses  next  to  the  input  given.  The 
teocher  can  easily  determine  the  correctness  of  the  response  elicited  via  the  criteria  provided.  !n 
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addition,  a  simple  data  collection  system  is  provided  for  the  teacher.  A  scoring  grid  is  placed  next 
to  the  correct  response  expected  from  the  student  so  the  teacher  can  mark  a  check  next  to  the 
answer  if  it  is  correct.  In  this  way  the  teacher  can  reodily  see  what  improvement  the  student  has 
made  and  if  the  student  hos  reached  criterion  for  a  specific  task; 

Reinforcement  and  correction  procedures  ore  provided  for  the  teacher.  Furthermore  practice 
activities  and  discussion  questions  are  an  integral  component  of  the  curriculum. 

In  many  cases  student  worksheets  or  practice  materials  such  as  bank  deposit  slips  or  checks  are 
provided  for  additional  experience.  The  teaching  approach  is  casual  and  conversational, 
conducive  to  teaching  at  home  In  a  relaxed  atmosphere.  Ideas  for  discussions  and  role  playing 
situations,  which  may  be  encountered  by  the  student  in  the  community,  are  also  included  in  the 
curriculum  design.  In  this  way,  the  mildly  handicapped  adult  interacts  with  adults  in  a  normalized 
manner,  and  can  generalize  to  the  community  and  skills  which  are  learned. 

Results  of  the  curriculum  field  test  are  now  being  analyzed  and  final  changes  will  result  on  revised 
and  complete  editions  of  each  of  the  four  manuals. 

APPLICABILITV:  The  overall  product  of  this  project  will  be  a  Community-Based  Teoching  Model  curriculum 
and  training  program.  This  curriculum  will  be  designed  for  use  by  paraprofessional  personnel 
responsible  for  training  mildly  retarded  adults.  The  curriculum  and  training  program  will  be  used  to 
assist  mildly  retarded  persons  to  live  independently 


204  Mentally  Retarded  and  Consumerism  within  the  Rehabilitation  System: 
A  StateoWhe-Art  Study 


OBJECTIVES:  The  purpose  of  this  study  is  to  produce  a  state-of-the-ort  document  on  consumerism  and  the 
vocational  rehabilitation  process  with  primary  attention  directed  to  the  mentally  retarded  clients. 
This  goat  will  be  accomplished  by  addressing  the  following  specific  objectives: 

1.  To  conduct  an  ^^historical"  study  on  consumerism  and  rehabilitation  via  content  analysis  on 
congressional  records  related  to  rehabilitation,  federal  rehabilitation  legislation  since  1973; 

2  To  conduct  a  comprehensive  literature  and  analysis  on  handicapped  consumerism  in  reha- 
bilitation; 

3.  To  conduct  a  content  analysis  on  Client  Assistance  Project  program  documents  and  to  survey 
personnel  of  these  projects  via  questionnaire  in  order  to  ascertain  their  experiences  and  ^:er- 
ceptions  in  serving  mentally  retardeo  clients  in  vocational  rehabilitation: 

4.  To  conduct  a  survey  of  rehabilitation  service  providers  via  questionnaire  and  personal  interview 
in  order  to  ascertain  their  experiences  and  perceptions  in  serving  mentally  reraraed  clients  m 
vocational  rehabilitation:  and 

5.  To  conduct  a  study  of  mentally  retarded  clients  via  in-depth  interviews  in  oraer  to  ascertain  their 
experiences  and  perceptions  in  receiving  rehabilitation  services. 

METHODOLOGY:  In  order  to  obtain  a  comprehensive  understanding  of  the  state-of-the<3rt  of  mentally 
retarded  clients'  involvement  in  consumerism,  data  will  be  derived  from  five  major  sources:  (1 ) 
congressional  records;  (2)  literature:  (3)  Client  Assistance  Projects:  (4)  rehabilitation  service 
providers:  and  (5)  mentally  retarded  rehabilitation  consumers  or  their  representatives. 

FINDINGS  TO  DATE:  Project  Objectives  One  and  Two  hove  been  completed.  Objective  One  pertained  to  an 
historical  study  of  rehabilitation  related  consumerism.  Specifically,  the  purpose  was  to  scrutinize 
the  Congressional  Records  regarding  rehabilitation  legislation  in  order  to  better  understand  the 


Status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annual  Report  Reference: 


Philip  Browning,  Phi^. 
Continuing 

March  1979-August  1980 

Annual  $63,670 
RT  Annual  $63,670 

#-14,  Page  320,  R-55 
#15,  At  Press,  R-55 


Projected  Total  $125,000 
RT  %  of  Annual  Total  100% 
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evolution  of  consumerism  for  the  handicaoped  through  Congress.  Furthermore,  the  intent  was  to 
!eam  where  the  mentally  retarded  "fit  in"  with  respect  to  the  emergence  of  consumer-related 
legislation  in  rehabilitation. 

Based  on  57  carefully  selected  congressional  documents  representing  literally  thousands  of 
CXiges.  an  historical  analysis  of  rehabilitation  legislation  between  1968-1978  was  conducted  to 
trace  the  emergence  of  consumerism.  This  was  done  with  relation  to  the  following  areos  which  are 
most  related  to  consumer  involvement  issues:  Civil  rights,  independent  Jiving,  client  assistance 
projects,  individualized  written  rehabilitation  plan,  policy  making,  and  procedural  safeguards. 

The  findings  pertaining  to  Objective  One  are  reported  in  the  Actvancinc  Your  Citizenship 
monograph  entitled  "Essays  in  Consumer  Involvement  of  the  Handicapped."  Specifically,  under 
the  second  section  of  the  publication  area  set  of  seven  essays  subsumed  under  the  heading  "The 
Emergence  of  Consumerism  through  Congress,"  Each  essay  is  based  on  the  57  documents 
reflecting  rehabilitation  legislation  between  1968-1978. 

Objective  Tvad  has  also  been  completed.  Again,  the  purpose  of  this  objective  was  to 
comprehensively  review  the  literature  on  consumer  Involvement/advocacy  for  the 
handicapped.  A  comprehensive  bibliographic  document  comprised  of  289  references  on 
consumerism/ advocacy  has  been  drawn  from  over  1 00  different  periodicals,  books,  monographs, 
reports,  and  proceedings.  Each  reference  is  thoroughly  annotated  and  coded  according  to  an 
author,  literature,  and  subject  index.  This  material  is  now  published  as  part  of  the  Advancing  Your 
Citizenship  series  entitled  ^'Consumerism/Advocacy  and  Disabled  Persons:  An  Annotated 
Bibliography." 

APPLICABILITY:  Findings  from  this  state-of-the-art  srudy  will  be  primarily  used  as  the  basis  for  designing 
and  proposing  a  large-scaie  research  project  on  consumerisin  as  it  relates  to  mentally  retaraeo 
persons.  Also,  the  baseline  knowledge  acquired  may  be  utilized  in  a  training  capacity  for  practi- 
tioners who  are  currently  dealing  with  clients  as  active  consumers  involved  in  cetefmimng  the 
content  end  process  of  service  provision. 

Such  baseline  knowredge  will  enhance  our  understonaing  of  the  effectiveness  and  appropriate- 
ness of  consumerism  as  it  .'-elates  ro  mentally  retarded  clients.  This  information  has  definite 
implications  for  pinpointing  unforeseen  problems  in  consumer  invoivement  It  also  incicates  the 
actual  changes  which  occur  in  policy  and  program  changes  from  the  congressional  ievel  to  the 
prac+icai  implementation  cf  regulations  at  the  se^^/ice  level. 


205  Identification  and  Assessnnent  of  Social/Interpersonal  Skills  Relevant  to 
Job  Tenure  for  Mentally  Retarded  Adults 

Principal  Investigator:  Gilbert  Foss,  Ph.D. 

Status:  New 

Dotes:  September  i979-August  1981 

Cost:  Annual  $35,084  Projected  Total  $80,000 

RT  Annual  $35,084  RT  %  of  Annual  Total  100% 

Annual  Report  Reference:  ?^14,  Pag©  121.  R-56 

#15,  At  Press,  R-56 

OBJECTIVES;  The  professional  literature  reflects  strong  agreement  among  writers  regarding  the  strong 
relationshiip  bet\A/een  social/interpersonal  competence  and  tt^e  vocaricnal  success  of  mentally 
retarded  persons.  The  objectives  of  this  project  are: 

1.  To  ioentify  those  social/interpersonal  skiii  areas  deemed  most  relevant  to  job  tenure. 

2.  To  develop  a  strategy  for  assessing  the  competence  of  retarded  young  adults  in  the  identified 
social/interpersonal  skill  areas. 

3.  To  develop  an  interpersonal  competence  training  program  for  mentally  retarded  odolescents 
and  adults  which  focuses  on  skills  relevant  to  job  tenure. 

METHODOLOGY:  The  identification  of  those  social/interpersonal  skills  relevant  ta  job  tenure  for  mentallv 
retarded  adults  followed  a  three  step  process.  First,  sixteen  vocational  behavior  checklists 
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containing  on-the-job  social  skills  items  were  examined.  The  second  component  involved  a 
review  of  approximately  150  articles  concerned  with  social/interpersonal  skills  and  work 
adjustment  with  the  population  of  mentally  retarded  adolescents  and  adults.  As  the  literature 
and  checklists  were  revlewea.  a  list  was  made  of  social/ interpersonal  traits,  skills,  and  behaviors. 
This  list  was  condensed  into  21  behavior  areas  and  incorporated  into  a  questionnaire.  One  copy  of 
the  questionnaire  was  sent  to  job  placement  specialists  at  93  sheltered  workshops  in  1 1  western 
states.  Respondents  were  asked  to  check  the  fiv^  statements  they  felt  were  most  relevant  and  the 
five  statements  they  fait  were  least  relevant  to  competitive  empioymer^t  for  mentally  retarded 
people. 

The  procedures  for  ossessing  the  social/interpersonal  competence  of  mentally  retarded  young 
adults  are  being  developed  according  to  the  behavioral-analytic  mcdel.  This  model  suggests  five 
stages  of  test  development,  to  be  applied  to  each  of  the  skill  areas  rhat  have  been  identified.  In 
the  first  stage,  situational  cnalYsis.  problematic  situations  within  the  skill  areas  are  identified, 
together  with  their  particular  characteristics.  In  stage  iv/o.  response  enumeration,  a  wide  variety 
of  responses,  both  effective  and  ineffective,  ore  identified  for  each  problematic  situation.  The  third 
stage  is  response  evaluation.  Each  possible  response  is  evaluated  for  effectiveness  by  persons 
who  are  in  positions  of  authority  in  the  setting  under  consideration.  In  stage  four  development  of 
mec-surement  format,  the  results  of  the  first  three  stages  are  developed  into  an  assessment 
instrument,  using  an  appropriate  measurement  technique.  Finally,  stage  five,  evaluation  of  the 
measure,  involves  the  application  of  appropriate  statistical  procedures  for  establishing  the 
validity  and  reliability  of  the  measure. 

The  procedure  for  developing  the  training  program  for  social/interpersonaf  competence  will 
involve  three  steps.  First,  the  program  will  be  developed  using  the  content  derived  from  *-he 
instrument  development  phaseof  this  project.  A  training  manual  containing  objectives,  activities, 
and  materials  for  each  session  will  be  written.  Nexi".  the  training  program  will  be  pilot  testea  with  1 6 
mentally  retarded  adults  involved  in  vocational  training  programs.  Finally,  the  training  program 
will  be  field  tested  with  80  mentally  retarded  adults  at  10  vocational  training  sites  throughout  the 
western  Uniteo  States.  Process  and  outcome  data  will  be  compered  between  trainees  m  the 
experimental  training  groups  and  those  who  serve  as  a  control  group. 


FINDINGS  TO  DATE:  The  identification  of  those  social/interpersonal  skill  areas  deemed  most  relevant  to  job 
tenure  and  most  of  the  situational  analysis  of  problematic  social/interpersonal  problem.s  were 
conducted  over  the  post  year.  Findings  from  eoch  of  these  stages  of  the  protect  follow 

Questionnaires  were  returned  by  64  respondents  in  the  identification  phase  of  the  project.  The 
findings  from  the  questionnaire  serve  as  the  framework  for  the  data  collection  procedures  in  the 
sjtuationol  analysis,  in  reviewing  the  items  considered  most  relevant  to  tenure,  those  items 
receiving  1 6  or  more  ratings  as  most  relevant  were  discussed  by  project  staff  as  behavior  skill  areas 
for  further  data  collection.  As  such.  1 1  statements  were  analyzed. 

From  this  discussion,  two  statements  were  considered  too  vague  for  further  dote  collection.  These 
two  areas  were  ''working  independently  of  direct  supervision"  and  ^^interacting  appropriately  with 
co-workers  while  on  the  job."  Beyond  the  vagueness  of  these  statements,  it  apcecred  that 
problems  in  these  areas  would  surface  under  the  rubric  of  following  supervisor  instructions, 
responding  to  supervisor  criticism  or  correction,  requesting  assistance  as  needed  and  disrupting 
others. 

'^Maintaining  an  appropriate  personal  appearance"  was  also  deleted  from  further  study  for  two 
reasons.  First,  this  statement  does  not  reflect  on  interpersonal  skill  per  se.  Personal  appearance  is 
best  reflected  in  on  individual's  featureo  of  personal  hygiene-  grooming,  and  style  of  dress  that 
best  fit  the  vocational  settings.  The  social  consequence  cf  on  improper  personal  appearance 
would  surface  in  criticism  or  disapproval  from  a  supervisor  or  co-worker.  Additionally-  personal 
appeorance  and  hygiene  has  been  covered  extensively  in  existing  assessment  and  training 
procedures. 

Thus  eight  statements  were  delineoted  as  areas  for  further  investigation  in  the  situational  analysis 
stage  of  the  project.  These  statements  were  proiolems  with  ( 1 )  following  supervisor  instructions.  (2) 
accepting  supervisor  criticism  or  correction.  (3)  bizarre  or  irritating  behavior.  (4)  aggressive 
behavior.  (5)  requesting  assistance  as  needed.  (6)  disrupting  other  people.  (7)  being  distracted 
by  other  people,  and  (8)  accepting  changes  in  supervisor  or  co-workers. 
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During  the  situational  analysis,  three  populations.  1Q  production  supervisors  at  sneltered 

workshops.  1 8  mentally  retarded  \AADrkers  at  sheltered  workshops,  and  1 8  competitive  employers  of 
mentally  retarded  people  were  osUed  to  describe  social/interpersonal  problems  ot  mentailv 
retarded  workers  they  observed  in  these  eight  broad  categories. 

The  situation  analysis  produced  over  450  problematic  social/interpersonal  situations  through 
approximately  1.500  hours  of  obsefvation  that  mentally  retarded  workers  encounterin  vocational 
settings.  These  situations  are  currently  being  analyzed  as  to  their  sim.ilarities  for  content.  Those 
situations  that  ore  similar,  e.g..  five  instances  of  a  worker  being  criticized  by  a  supervisor  for  failure 
to  perform  a  work  task  ore  being  combined  into  one  problem  statem.ent.  Those  situations  thor  are 
reported  very  infrequently  or  that  give  insufficient  content  concerning  the  problematic  situation 
are  being  deleted,  ft  appears  that  this  collapsing  of  the  data  will  yield  approximately  100 
problematic  situations. 


APPLICABILITV:  Attention  to  social/interpersonal  aspects  of  mentally  retarded  persons'  functioning  with 
the  job  setting  has  been  identified  as  a  high  priority  area  b\  a  r  .-nber  of  rehobilitation  service 
providers.  While  the  technology  of  training  retarded  people  .  ^erforrr  job  tasks  has  been  steadily 
improving,  there,  has  not  been  a  corresponding  deve  opr-ent  cf  means  for  remediating 
social/interpersonal  skill  deficits.  The  behavioral-analytic  assessment  method  proposed  here 
offers  the  advantages  of  providing  empirically  derived  content  for  client  training  as  weti  as  an 
empirically  deri\/^ed  assessment  instrument.  Thus,  the  resultofthis  study  will  havedirectc  ^plication 
for  the  delivery  of  rehabilitation  services  to  mentally  retarded  persons. 
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New  York  University  (RT-i  7) 
Deafness  Rehabilitation  Research  and  Training  Center* 

CORE  PROBLEM 
Improving  the  Delivery  of  Services  to  Deaf  People 

CORE  AREAS 


Devetoping  Models  for  Service  Delivery 

Determining  the  systems  which  most  effectively  and  efficiently  deliver  services 

to  deaf  people. 


Developing  ttie  Data  Base 

Gaining  accurate  information  on  the  demographic  characteristics  of  the  deaf 
popuiatioa  necessan/  for  effective  planning  and  delivery  of  social  and 

rehabilitation  services. 


Communication  Research 

Proximal  (face-to-face)  communication  and  telecommunicatton  (communication 

at  a  distance)  with  decrf  persons. 


Vocational  Research  and  Development 

Examination  and  development  of  work  evaluation  practices  with  deaf  persons; 
examination  of  specific  occupational  factors  which  militate  against  the 
employment  and  promotion  of  deaf  Vv  orkers. 


Deaf  Community  Development 

Research  and  training  projects  designed  to  bring  deof  consumers  into  more  active 
and  constructive  roles  in  planning  and  delivery  of  sen/ices  to  the  deof  community. 


Personnel  Research  and  Development 

Examination  of  techniques  to  expand  the  reach  of  existing  professionals  to  greater 
numbers  of  deaf  clients  and  to  facilitate  the  preparation  of  new  personnel. 


•Funding  for  RT-17  was  terminatea  November  30,  1980 
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NEW  YORK  UNIVERSITY  DEAFNESS  CENTER 


Jerome  D.  Schein,  Ph.D.,  Director 
New  York  L'ni versify  Deafness 
Rehabilitation  Research  and  Training  Center 
80  Washington  Square  East 
New  York.  New  York  10C03 

DISCONTINUED 


Tajloring  Captions  for  Deaf  Audiences 


State  of  the  Art  in  Sign  Longuage  Teoching:  A  Comprehensive  Review 


Using  Sign  Languoge  interpreters  Effectively  in  the  Rehabilitation  Process: 

Effect  of  Rate  of  Speech  Input  on  Sfructure  of  Sign  Language  Gufput 


Vocational  Significance  of  Differences  in  Sign  Languages  Used  By  Deaf  People 
of  Hispanic  Background  in  Region  II:  implications  of  P  L.  95-602 


University  of  Alabama  in  Birmingham  (RT-'19) 
Medical  Rehabilitafion  Research  and  Training  Center 


CORE  AREAS 


Spinal  Cord  Injury 

Projects  to  impact  upon  the  specific  course  of  care  as  well  as  influence 
eventual  rehabilitation  outcomes  of  victims  of  this  catastrophic  condition.  Studies 
address  therapetuic  agents,  various  treatment  modalities  and  basic  research 
questions— each  intended  to  fill  voids  in  knowledge  gaps  so  as  to  improve  the 
rehabilitation  outlook  and  potential  for  the  spinal  cord  injured  patient.  Activities  are 
designed  to  provide  the  professional  and  scientific  com.munity  with  data  end 
findings  applicable  to  medical  and  vocational  program.s. 


Metabolic  Effects  of  Severe  Disabllihy  In  Both  Static 
end  Dynamic  Conditions 

Activities  addressing  physical  disability  globally,  by  measuring,  assessing  and 
evaluating  the  disability  component  of  a  broad  spectrum  of  conaitions 

and/or  diseases.* 


Assessment  of  Long-Term  Needs  of  the 
Severely  Physically  Handicapped 

Activities  designed  to  leod  toward  the  development  of  definitive  information 
essential  to  the  development  of  strategies  to  prevent  the  occurrence  of  costly 
interruptions  to  successful  rehabilitation  and  to  provide  necessary  services  which 
will  be  readily  available  throughout  the  patienf  s  entire  lifetime. 


Biocommunicotions 

Continuing  reseorch  designed  to  create  and  disseminate  a  vest  new  body  of 
knowledge  relative  to  the  process  of  oral  communication  resulting  in  a  continual 
increase  in  the  understanding  of  the  physiologic  and  anatomic  basis  of  problems- 
leading  to  the  development  of  corrective  therapeutic  modalities,  knowledge  and  skills 
growing  out  of  this  work  will  markedly  improve  the  potient/clienf  s  ability  to 
participate  successfully  in  a  vocational  rehabilitation  program. 
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Samuel  L  Stover.  M.D..  Director 
University  of  Alabama  Medical 
Rehiabilltation  Research  and  Training  Center 
1  717  Sixth  Avenue.  South 
Birmingham.  Alabama  35233 

COMPLETED  ACCESSION  NO. 

Effect  of  Disodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification 

f=ollowing  Surgical  Removal  (Stover.  S.L.  M.D.)  206 

Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System 

of  Rot  Liver  (Rancis.  K.T..  Ph.D.)  207 

CONTINUING 

Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Reno! 
Function  and  Urological  Management  In  Spinal  Cord  Injury 

Patients  with  Neurogenic  Bladder  (Stover,  S.L.  M.D.)  208 

Bowel  Regulation  in  Spinal  Cord  Injury  (Nepomuceno.  C.  M.D,: 

Engstrand.  J..  R.N.)  209 

Electromyographic  Findings  in  Spastic  and  Flaccid  Spinal  Cord 

Injury  (Nepomuceno,  C.  M.D.)  *  210 

Development  and  Evaluation  cf  a  Communications.  Control. 

Education  and  Enterrainment  System  (C2E2)  for  the  Severely 
Disabled  Based  Upon  Commercially  Avaliabie  Microcomputer 

Systems  (Rogers,  J.T.,  C.E.T.)   21 1 

Effects  of  Abdominal  and  Lower  Limb  Compression  on  Cardiopulmonary 
Response  and  Energy  Cost  in  High  Spinal  Cord  injup/  Patients 

(Huang.  C,  M.D.)  212 

DIdronel  in  the  Prevention  of  Heterotopic  Ossification  Following 

Spinal  Cord  Injury  -  Determination  of  an  Optimal  Treotment 

Schedule  (Stover.  S.L.  M.D.)  213 

Prescriptive  Arm  Ergometry  to  Optimize  Muscular  Endurance  in 

Spinal  Cord  Injury  Patients  (Huang,      M.D.:  Kuhtemeter  K.V.,  Ph.D.)  214 

Assessing  the  Need  for  Post-Discharge  Psycho-Social  Services  for  the 

Spinal  Cord  Injury  Patient  (Richards.  J.S..  Ph.D.)  215 

Phystolcgy  of  Vowel  Production  by  Normal  and  Deaf  Speakers 

(Fletcher.  S.G..  Ph.D.)  216 

NEW 

Voice  Operated  Response  Unit  (VORU)  to  be  Used  in  the  Psychological 

Assessment  of  Motor  Impaired  Subjects  (Rogers.  J..  C.E.T.)  217 

Scleroderma-Uke  Changes  in  Spinal  Cord  Injury  Patients  (Stover.  S.L.  M.D.)  218 

Skeletal  Muscle  Relaxants  and  Urological  Function  (Kuhlemeier,  K.V.,  Ph.D.; 

Uoyd.  LK..  M.D.)  219 

Determinants  of  Optimal  Enhancement  of  Endurance  (Kuhlemeier.  K.V.,  Ph.D.)  220 

Increasing  Social  Comfort  end  Social  Skills  Level  of  Individuals  with 

Obvious  Physical  Disabilities  (Hobart,  S.,  M.A)  221 
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DISCONTINUED 

Mechanism<5  of  Pyelonephritis  in  Spinal  Cord  Injured  Patients 

(Hennstreet  G.P„  M,D,)  222 


PROPOSED 

PuJmonap/  Function  and  Dysfunction  Followrng  Cervical  Spinal  Cord  Injuries 
Spinal  Cord  Injury:  Auditory  Acuity,  Cortical  Arousal  and  Alertness 
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206  Effect  of  Disodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification 
Following  Surgical  Removal 


1.  To  demonstrate  the  effectiveness  of  disodium  etidronate  (EHDP)  in  preventing  postoperative 
recurrence  of  heterotopic  ossification  (HO)  in  patients  with  spinal  cord  injur/,  ankylosing 
spondylosis  and  other  severe  neurological  conditions  in  which  surgical  excision  of  the  heterotopic 
bone  is  indicated. 

2,  To  demonstrate  that  the  prevention  of  postoperative  recurrence  allows  greater  joint  range  of 
motion  and  improves  function. 

METHODOLOGY:  This  long-term  study  has  utilized  three  protocols.  The  patient  popu  lotion  was  restricted  to 
persons  16  years  of  age  or  older  who  suffered  spinal  cord  injuries  or  who.  because  of  other  severe 
neurological  injuries  or  illnesses,  developed  HO  requiring  surgical  intervention.  The  experimental 
drug,  EHDP.  was  administered  both  pre-  and  postoperatively  for  var/ing  periods  of  time.  In  the  first 
orotocot  completed  in  1974  the  patient  served  as  his/her  own  control.  SuDseauent  protocols  were 
double-blind  studies  distinguishable  by  the  length  of  postoperative  administration  of  drug  and 
dosage  following  surgery.  Patients  were  followed  closely  correlating  laboraton/  studies,  clinical 
course,  joint  range  of  motion  and  x-ray  findings  to  evaluate  the  efficacy  of  the  drug. 

FINDINGS  TO  D/  .tE:  Initial  Studies:  The  first  four  patients  participating  in  this  study  served  as  their  own 
control.  ^A/ithcut  drug  treatment,  surgico!  wedge  resections  were  followed  by  postoperative 
recurrence.  Repeat  surger/  was  deferred  until  the  alkaline  phosphatase  level  returned  to  normal. 
The  patients  were  then  started  on  EHDP. 

Encouraging  results  led  to  the  development  of  a  double-blind  study.  Patients  entering  the  study 
were  assigned  randomly  to  a  treatment  group  (placebo  or  EHDP).  Meolcatlon  was  administered 
in  an  approximate  dosage  of  10  mg/kg/day  for  one  year  postoperatively. 

Surgery:  Wedge  resections  of  the  central  part*  of  the  heterotopic  bone  mass  were  performed 
allowing  hip  flexion  to  at  !east  90°.  Each  case  had  an  anterior  iliofemoral  bar  which  restricted  hip 
motion.  These  masses  were  all  approached  through  a  standard  anterior  iliofemoral  incision.  In  all 
cases,  the  hip  joint  capsule  could  be  easily  identified  and  the  bony  mass  separated  from  its 
external  surface.  As  soon  as  the  hip  joint  was  freed,  motion  was  tested  and  resection  was  con- 
tinued, both  proximally  and  distaily,  until  90^  of  hip  flexion  could  be  obtained. 

Preoperative  and  Postoperative  Care:  Careful  attention  was  given  preoperativeiy  to  the  con- 
dition of  the  skin  and  urinan/  tract.  Surgery  was  delayed  in  patients  with  open  pressure  ulcers  until 
healing  was  complete,  and  specific  antibiotic  treatment  was  given,  when  necessary,  before 
surgery  to  sterilize  the  urinan/  tract.  The  antibiotic  treatment"  was  continued  approximately  one 
week  postoperatively. 

Complications  and  Side  Effects:  Surgical  complications  were  limited  to  (1)  hemorrhage  post- 
operatively from  the  drain  sites  requiring  blood  transfusions  in  two  patients,  (2)  anticipated 
seroanguinous  fluid  accumulation  in  the  deod  spoce  and  (3)  the  development  of  a  soft  tissue 
infection  in  one  patient  in  the  incisional  area  which  healed  completely  after  several  weeks,  but 
two  yeors  later  developed  a  hip  abscess  resulting  in  osteomyelitis  of  the  hip  joint  area. 

Side  effects  of  EHDP  included  only  expected  elevations  of  serum  phosphate  which  has  no  known 
clinical  effects,  mild  nausea  and  abdominal  discomfort  in  one  patient,  which  was  controlled  by 
giving  EHDP  in  divided  doses.  Lack  of  other  fcboratory  or  clinical  side  effects  in  the  parameters 
studied  suggests  EHDP^s  safety  for  clinical  use. 
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During  the  past  yeor  follow-up  was  continued  on  the  study  population  who  were  still  receiving 
EHDP  or  placebo  therapy  and  also  other  patients  who  had  already  completed  drug  therapy  were 
further  evaluated  for  any  recurrence  of  heterotopic  ossification.  Joint  range  of  motion  was  also 
followed. 

The  entire  study  population  consists  of  16  patients  who  have  undergone  a  total  of  26  surgical 
procedures.  Further  breakdown  of  the  procedures  reveals  removal  of  heterotopic  bone  occurring 
about  the  hip  in  15  patients  (25  procedures)  and  removal  of  heterotopic  bone  occurring  about 
the  elbow  in  one  patient  (one  procedure). 

In  general,  it  appears  that  EHDP  prevents  the  postoperative  recurrence  of  heterotopic  ossification 
during  the  course  of  drug  treatment  whereas,  recurrence  during  the  control  study  or  placebo 
therapy  in  certain  patients  is  almost  inevitable. 

It  is  becoming  obvious  that  patients  with  head  injuries  who  have  heterotopic  ossification  have 
much  less  likelihood  for  postoperative  recurrence  than  the  patients  who  have  spinal  cord  injur/. 
It  also  appears  that  patients  with  incomplete  spinal  cord  injur/  with  some  motor  recover/  at  the 
time  of  heterotopic  ossification  excision,  hove  less  recurrence  than  patients  with  complete  spinal 
cord  injury. 

After  drug  termination,  the  extent  of  heterotopic  ossification  recurrence  appears  to  be  inversely 
proportional  to  the  size  of  the  initial  bone  mass  and  length  of  treatment.  The  maturity  of  hetero- 
topic ossification  at  the  time  of  surgery  does  not  seem  to  influence  the  effects  of  EHDP  treotment 
but  may  influence  the  extent  of  recurrence  after  drug  withdrawal  depending  on  the  length  of 
EHDP  treatment. 

In  summar/.  EHDP  is  the  first  therapeutic  agent  with  definite  effectiveness  in  delaying  and  parMaliy 
preventing  recurrent  postoperative  heterotopic  ossification. 

APPLICABILITY:  HO  is  a  common  complication  of  spinal  cord  injur/  necessitating  absenteeism  and  sur- 
gical removal  when  sufficiently  severe  to  inhibit  range  of  motion  of  the  joints,  particularly  the  hips, 
to  make  the  patient  functionally  as  independent  as  possible  and  prevent  the  usual  recurrence  of 
ectopic  bone. 

This  drug  shows  considerable  oromise  in  preventing  recurrence  of  ectopic  bone  (HO)  formation 
after  surgical  excision. 


207  Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System  of 
Rat  Liver 


OBJECTIVES: 

1.  To  study  the  metabolism  of  hexobarbitol  in  male  and  female  rats  pretreated  with  acute  ooses 
of  dantrolene. 

Z  To  study  the  metabolism  of  ethylmorphine  and  determine  the  amount  of  cytochrome  P-450  and 
NADPH  reductase  in  rats  pretreated  with  acute  doses  of  dantrolene. 

3.  To  study  the  ability  of  the  mixed  function  oxidase  system  to  be  induced  by  phenobarbital  with  the 
simultaneous  administration  of  dantrolene. 

4.  To  study  the  dose  effect  relationship  of  dantrolene  on  the  metabolism  of  ethylmorphine. 

5.  To  study  the  recovery  of  the  mixed  function  oxidase  system  after  pretreatment  with  dantrolene. 

6.  To  study  the  effect  of  dantrolene  on  the  adrenal  cortex  and  glucocorticoids. 


Status: 
Dotes: 
Cost: 


Annual  Report  Reference: 


Principal  Investigator: 


Kennon  T.  Francis,  Ph.D. 

Completed 

July  1978-June  1980 

Not  applicable 

Page  303.  Rh58 
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METHODOLOGY'  Rats  were  pretreated  with  varying  dosages  of  dantroiene.  hexcbarbital.  phenobarbitai. 
Cortisone  was  also  administered  to  some  animals. 

Drug  administration  was  followed  by  measurement  of  sleeping  periods,  ability  to  metabolize 
ethylmorphine.  amounts  of  cytochrome  NADPH  reductase  activity,  blocd  Cortisol  level, 

adrenal  gland  weight,  and/or  urinon/  1 7^Ketosteriod  secretion. 

FINDINGS  TO  DATE:  An  investigation  of  the  effect  of  dantrolene  pretreatment  on  pentobarbital  steeping 
time  indicated  that  dantrolene  inhibited  the  activity  of  the  hepatic  Mixed  Function  Oxidase 
(MFO)  system.  Prolongation  of  sleeping  time  was  dose  reloted  and  was  greater  after  five  days 
pretreatment  than  after  one  day  pretreatment. 

The  inhibition  of  the  hepatic  MFO  system  by  dantrolene  was  confirmed  by  experiments  Invesri- 
gatlng  the  effect  of  pretreatment  with  25  or  100  mg/kg  of  dantrolene  on  various  in  vilro  para- 
meters of  hepatic  MFO  system  activity.  One  day  pretreatment  with  25  mg/kg  of  dantrolene  did 
not  alter  drug  metabolizirig  activity,  but  five  days  pretreatment  did  decreose  cminopyrine 
N-demethylation  by  approximately  46%.  This  decrease  in  metabolism  was  not  associated  with  a 
change  in  the  apparent  Km  for  aminopyrine.  a  change  in  hexobarbital  binding,  or  a  change  in 
cytochrome  P-450  content. 

One  day  pretreatment  with  100  mg/kg  of  dantrolene  caused  a  55%  decrease  in  ominopyrinw 
N-demethylation  which  was  associated  with  a  50%  decrease  in  cytochrome  P-450  content.  A  45% 
decrease  in  the  Amax  for  hexobarbital  binding,  and  significant  increase  in  the  Ksfor  hexobarbital 
binding.  A  single  dose  of  400  mg/kg  of  dantrolene  produced  similar  effects  on  the  hepatic  MFO 
system. 

One  day  pretreatment  with  1 00  mg/kg  of  dantrolene  did  not  alter  the  abilitv  of  phenobarbital  to 
induce  the  MFO  system.  Also,  five  days  pretreatment  with  100  mg/kg  of  dantrolene  did  net  block 
the  ability  of  3-methylcholanthrene  to  induce  the  MFO  system,  Th.e  data  indicate  mat  dantrolene, 
OS  well  as  phenobarbital  and  3-methy;cholanthrene  tend  to  increase  the  milligrams  of  micro- 
somal protein  per  gram  of  liver.  In  fact,  the  dantrolene  and  phenobarbital  appear  to  have  an 
additive  effect. 

The  Inhibition  of  the  MFO  by  dantrolene  is  reversible,  as  demonstrated  by  the  recovery  of 
aminopyrine-N-demethylotion  over  a  ten  day  period  after  discontinuing  dantolene  treatment. 
Investigations  of  the  mechanism  of  interaction  of  dantrolene  with  the  MFO  cemcnstrate  that 
dantrolene  competes  with  hexobarbital  for  type  1  binding  sites.  Also,  14C  dantrolene  forms  a 
stable  complex  with  hepatic  microsomaf  proteins  and  the  respective  78000  xg  supernatant 
proteins.  Phenobarbital  pretreatment  decreases  the  binding  of  14C  dantrolene  to  these  hepatic 
proteins  by  approximately  40%.  These  observations  indicate  that  dantrolene  is  a  substrote  for  the 
MFO  and  that  dantrolene  or  one  of  its  metabolites  forms  a  stable  complex  with  hepatic  proteins. 

Adverse  effects  of  dantrolene  include  abnormal  liver  function  test,  hepatic  injury  ana  alteration  of 
the  hepatic  MFO  cytochrome  P-4£0  system.  The  effective  dose  of  dantrolene  that  has  been  shown 
to  decrease  hepatic  cytochrome  P-450  also  causes  adrenal  enlargement  with  a  marked 
reduction  in  serum  glucocorticoids.  The  ratio  of  adrenal  wet  wt/body  wt  was  significantly 
increased  following  five  days  injection  with  a  minimum  dose  of  25  mg  dantroiene/kg  Dody  wt  The 
minimum  effective  dose  of  dantrolene  that  significantly  lowered  serum  glucocorticoias  was  50 
mg/kg  body  wt.  Serum  glucocorticoids  were  reduced  in  half  following  five  days  treatment  with 
100  mg  dantrolene/kg  body  wt.  The  levels  of  serum  giucccorricc'cs  were  80%  of  control  serum 
levels  and  the  adrenal  wet  wt./body  ^^vt.  ratio  was  85%  of  control  vafues  following  three  days  of 
recovery  after  five  days  pretreatment  with  100  mg/kg  of  dantrolene.  It  appears  that  dantrolene 
acts  in  a  similar  manner  as  phenytoin  to  reduce  adrenal  glucocorticoid  secretion  with  a  possible 
alteration  or  reduction  in  the  negative  feedback  response  to  the  pituitary  with  resultant 
enlargement  of  the  adrenals. 

APPLICABILITY:  Dantrolene  sodium,  became  commercially  available  in  1974  and  has  been  used  to 
decrease  skeletal  muscle  spasticity  In  patients  with  various  disorders.  However,  hepatotoxicity  is 
'^ne  reported  adverse  effect  of  this  drug  which  should  be  considered  in  further  detail.  Clarification 
of  the  site  of  drug  action  in  the  liver  is  necessary  so  possible  precautions  may  be  taken  by  physi- 
cians prescribing  the  drug. 
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208  Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renal 
Function  and  Urologicai  Management  in  Spinal  Cord  Injury  Patients 
witti  Neurogenic  Bladder 


1  To  compare  results  of  the  comprehensive  renal  scintigraphy  procedure  (CRSP)  and  piain  film  KUB 
x-rays  with  the  excretory  urogram  (EXU)  in  a  series  of  spinal  cord  injury  (SCI)  potients  with 
neurogenic  bladder  to  identify  chonges  in  renal  function  detected  by  the  scintigraphic 
techniaue  and  to  correlate  these  changes  with  visible  anatomic  and/ or  gross  functional  changes 
revealed  by  plain  film  KUB  x-rays  and  excretory  urograms, 

2.  To  compare  post-void  residual  urine  volumes  measured  by  renal  scintigraphy  to  volumes  obtain- 
ed by  catheterization: 

3.  To  compare  results  of  renal  function  measured  using  the  CPSP  to  laborator/  measurements  of 
serum  urea  nitrogen  and  serum  creatinine: 

4.  To  compare  abnormalities  identified  on  cystourethrography  to  functional  results  obtained  using 
the  CRSP  and  plain  film  KUB  x-rays: 

5.  To  develop  end  tesr  a  predictive  mode!  for  future  urinarv  tract  complicorions  using  past  and 
present  values  of  results  from  rhe  CRSP,  excretory  urogram,  cysTO urethrogram,  plain  film  KUB  x-ray 
and  blood  chemistry  procedures. 

METHODOLOGY:  Morphological  and  functional  assessment  of  the  genitourinarv  system  have  been 
performed  in  a  series  of  spinal  cord  injury  potients  with  accompanying  neurogenic  bladder  using 
two  diagnostic  routines:  (1 )  CRSP  and  plain  film  x-rays  of  the  kidneys,  ureters  and  bladder:  and 
(2)  excretory  urograms,  residual  urine  volume  m.easurements,  serum  ureo  nitrogen  and  serum 
creatinine  determinations  and  cystourethrograms  during  the  initial  hospitclizorion  and/or 
regulariy  scheduled  follow-up  evaluations.  Test  results  from  the  two  diagnostic  routines  will  be 
examined  to  determine  the  comporability  of  data  derived  from  various  procedures.  Regression 
equations,  correlation  coefficients  and  other  statistical  expressions  will  be  calculated  to  deter- 
mine the  sensitivity  and  specificifv  of  each  measure. 

FINDINGS  TO  DATE:  To  dote.  560  CRSP's  have  been  performed  on  352  spinal  cord  injury  patients,  and  411 
EXU  and  CRSP  comparisons  hove  been  mode. 

It  was  found  that  40%  of  the  41 1  comparisons  involved  cbnormoi  CRSP'sond  abnormal  EXU's  while 
28%  had  normal  EXU's  but  abnormal  CRSP's.  and  8%  hod  abnormal  EXU's  Out  normal  CRSP's. 

CRSP  abnormalities  undetected  by  EXU  included  below  normal  ERPF's  in  75  renal  units,  abnormal 
reiotive  function  in  34  potienrs.  and  evidence  of  obstructive  uropathy  in  73  renal  units. 

EXU  abnormalities  detected  in  patients  with  normal  CRSP's  Included  pyelccoliectasis  in  23  renal 
units  and  ureterectosis  in  34  renal  units.  However,  only  four  renal  units  were  determined  to  have 
greater  than  minimal  (Grade  1)  changes. 

These  findings  suggest  that  CRSP 's  both  more  sensitive  and  specific  than  the  EXU.  In  patients  who 
demonstrate  on  abnormal  CRSP  further  evaluation  is  worronred  to  determine  which  of  these 
abnormalities  represent  clinically  significant  changes  requiring  inrerventtve  therapy  Therefore, 
serial  CRSP  studies  hove  been  obtained  on  142  of  the  352  SCI  patients  tn  this  study.  To  Gate,  one 
patient  has  hod  5  CRSP's.  4  potients  hove  hod  4  CRSP's.  37  hove  hod  3  CRSP's,  and  the  remainder 
have  had  2  CRSP's.  in  these  142  patients,  improvement  was  seen  in  24  patients,  no  change  in  70 
patients  and  an  increase  in  seventy  of  parenchymal  disease  end/or  obstructive  pattern  »n  43 
patients. 


Status: 
Dates: 
Cost: 


Annual  Report  Reference: 

OBJECTIVES: 


Principal  Investigator: 


Samuel  L.  Stover.  M.D. 

Continuing 

June  1976-May  1981 

Annuel  $62,607 
RT  Annual  $49,862 

^y^14,  Page  85,  R-56 


Projected  Total  $770,927 
RT  %  of  Annual  Total  80% 
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No  potient  has  had  an  adverse  reaction  fo  the  CRSP  and  virtually  all  patients  have  found  it  to  be  a 
far  more  tolerable  testing  procedure  than  the  EXU. 

APPLICABILITY:  The  spinal  cord  injured  patient  with  neurogenic  bladder  often  has  multiple  urological 
complications  which  may  progress  to  renai  failure  and  death.  Of  death  occurring  in  spinal  cord 
injury  patients,  approximately  50%  are  renal  deaths,  Urological  problems  often  prolong  the 
disability,  require  protracted  or  repeated  hospitalization,  and  may  preclude  some  of  these  severe- 
ly disabled  patients  from  returning  to  vocational  pursuits.  Improved  and  less  comp(icated 
methods  for  evaluating  renal  function  in  these  patients  should  facilitate  urologic  management, 
decrease  costs  of  associated  hospitalization  and  allow  more  continuity  ofvocational  activities  as 
welt  as  prolong  the  life  of  the  patient. 


209  Bowel  Regulation  in  Spinal  Cord  Injury 

Principal  Investigators:  Cecil  Nepomuceno,  M.D. 

Janet  Engstrand.  RJ^, 

Status:  Continuing 

Dotes:  June  1977-June  1981 

Cost:  Annual  $12,374  Projected  Total  $28,282 

RT  Annual  $11478  RT  %  of  Annual  Total  93%' 

Annual  Report  Reference:  ^^14.  Page  155.  R-43 

•RT  funding  being  discontinued  as  of  5-31-31.  Project  will  continue  through  ottier  funding  sources. 
OBJECTiVES: 

1.  To  determine  the  medical  appropriateness  and  patient  acceptabiiitv  of  a  bowei  rrcrning 
program  for  spinal  cord  injury  patients  utilized  by  the  Spam  i^ehabilitation  Center. 

2.  To  document  individual  modifications  of  the  established  program  instituted  by  the  spinal  cord 
injur/  patient  following  hospital  discharge. 

3.  To  identify  individual  bowel  program  modifications  initiated  by  the  successfully  rehcbrlftated 
spinal  cord  injury  patient  which  might  be  integrated  into  the  established  program  utilized  at  the 
Spain  Rehabilitation  Center. 

METHODOLOGY:  Initial  design:  As  originally  conceived,  the  study  popufation  was  to  consist  of  forty  patients. 
These  patients  were  to  be  divided  into  two  groups.  Group  I  subjects  were  to  include  twenty  spinal 
cord  injury  patients  who  had  sustained  Upper  Motor  Neuron  (UMN)  lesions  within  six  months  of 
admission  to  the  Center  Group  II  subjects  were  to  include  twenty  spinal  cord  injury  patients  who 
had  sustained  Lower  Motor  Neuron  (LMN)  lesions  within  six  months  of  admission  to  the  Center. 

It  was  anticipated  when  the  study  population  was  originally  described  that  some  problem  might 
occur  in  identifying  an  adequate  number  of  patients  who  had  sustained  neuroiogicativ 
complete  Lower  Motor  Neuron  lesions.  Our  experience  to  date  verified  our  eariy  suspicions. 
Consequently,  a  decision  was  made  to  revise  the  design.  The  number  of  patients  (n=40)  remains 
the  seme;  however.  It  is  now  our  practice  to  include  oil  patients  wtrh  neurologically  comolete 
spinal  cord  injuries  irrespective  of  their  being  Upper  or  Lower  Motor  Neuron  lesions. 

Additional  selection  criteria  established  in  the  initial  design  remain  intact  Tne  prospective 
subject:  ( 1 )  must  hove  sustained  a  neurologically  complete  spinal  cord  lesion;  ( 2  )  must  be  able  to 
sit  on  a  commode,  with  or  without  assistance,  for  at  least  45  minutes:  (3)  must  be  able  to  eat  a 
regular  diet:  (4)  must  drink  at  least  2.CO0  cc  fluid  daily:  (5)  may  take  a  prescribed  stool  softener, 
but  no  harsh  laxatives;  and  (6)  must  engage  in  all  usual  physical  activities  of  a  routine  spinal  cord 
injury  rehabilitation  program. 

The  Bowef  Training  Program  Logistics  are  as  follows: 

1.  The  patient  is  checked  for  fecal  impaction,  and  if  present,  the  impaction  is  removed  bv  the 
patient  or  by  a  nursing  attendant. 

2.  fne  patient  assumes  a  sitting  position  on  a  commode  within  30  minutes  of  ccmpletrng  the 
evening  meal. 
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3.  The  patient  attennpts  to  defecate  by  straining,  pressing  ond/cr  massoging  the  abdomen 

4  If  the  patient  is  unable  to  defecate,  he/she  will  if  able,  insert  a  lubricated,  gloved  finger  into  the 
rectum  to  stimulate  defecation. 

5.  !f  no  evacuation  occurs  within  15  minutes  following  insertion  of  a  gloved  finger  into  the  rectum,  c 
dulcolax  (bisacodyl  N.F.)  or  glycerine  suppository  is  inserted  into  the  rectum  by  the  patient  or  the 
nursing  attendant. 

6.  !f  evacuation  does  not  occur  within  30  to  40  minutes,  the  patient  is  returned  to  the  hospital  ced 
(with  diapered  protection)  to  await  the  delayed  (but  anticipated)  response. 

7  If  on  two  successive  training  days  adequate  evacuation  is  not  achieved,  a  disposable  water 
enema  (Fleets)  is  administered. 

a.  Data  reflecting  completion  of  steps  1-7.  as  well  as  information  cbour  any  vcriarion  for  the 
established  procedure  are  recorded. 

At  fhe  time  of  patient  discharge  from  the  Rehabilitation  Center,  the  bowel  program  will  be 
designated  as  medically  satisfactory  or  medically  unsatisfactory  by  the  attending  physician.  In 
addition,  the  program  will  be  rated  as  ACCEPTABLE  or  UNACCEPTABLE  by  the  patient. 

Criteria  for  medical  evaluation  of  the  patient's  bowei  training  program  are  as  foilows:  (1) 
regularity  of  bowel  movement;  (2)  continence  between  defecations;  (3)  absence  of 
gastrointestinal  tract  (bowel)  discomfort;  (4)  absence  of  complicating  conditions  including 
fissures,  hemorrhoids,  etc.;  and  (5)  adherence  and  compliance  with  parameters  of  the  program 

The  spinal  cord  injury  patient's  bowel  program  status  is  being  assessed  upon  return  for  follow-up 
medical  examination  one  month,  six  months  and  one  year  after  injur/ and  annually  thereafter  fcr 
a  period  of  five  years.  All  vcriarions  and/cr  adjustments,  m.odiftcarions.  etc  ,  instituted  in  the  bowel 
m.anagemenr  program  by  either  the  patient  his  family  or  attendant  such  as  time  and  frequency 
of  defecation,  medications,  diet  fluid  intake,  mechanical  stimulation,  problems  and  ether 
cbsen^ations  ore  recorded  at  the  er.di  of  each  re-evaluation.  During  each  follow-up  examination 
the  medical  success  or  failure,  as  well  as  the  fevei  of  patient  satisfaction, 
(acceptability/unacceptability)  will  be  determined  and  recorded  for  evenrucl  analysis. 

RNDtNGS  TO  DATE:  As  of  29  July  1980.  thirty-etght  discharged  patients  are  participating  in  The  project. 
Among  discharged  patients,  six  sustained  their  injuries  less  than  one  yeorogo.  Hence,  firstannuai 
folfcw-up  data  hove  not  been  collected.  Among  the  remaining  patients,  four  have  had  the 
second  annual  visit;  sixteen  have  had  the  first.  Four  patients  are  being  followed  for  annual 
evaluations  by  physicians  residing  in  their  local  communities.  When  patients  do  not  return  to  the 
SCI  Center  for  their  annual  follow-up  evaluation,  the  data  collection  questionnaire  is  mailed  to  the 
patient  on  the  anniversary  of  injury  along  with  a  self-addressed  stamped  envelope.  The  patient  is 
requested  to  respond  to  the  questionnaire.  To  date,  one  patient  has  completed  and  returned  the 
questionnaires;  three  remaining  patients  have  not  acceded  to  this  request. 

As  anticipated  and  described,  previously,  substantial  difficulty  was  encountered  in  identifying  a 
suitable  number  of  patients  who  met  all  cnteria  for  inclusion  in  this  study.  High  quadriplegics 
incapable  of  transferring  independently  to  a  commode  are  not  included,  in  addition,  study 
criteria  exclude  patients  diagnosed  os  having  neurologically  incomplete  lesions.  As  indicated, 
we  no  longer  have  two  aistinct  groups  of  patients  (Upper  Motor  Neuron  lesions  and  Lower  Moror 
Neuron  lesions)  in  the  study.  If  possible,  at  the  terminarlon  of  the  studv,  we  will  analyze  data  by 
distinguishing  between  the  group  of  Upper  Motor  Neuron  patients  and  the  group  of  Lower  Motor 
Neuron  patients.  However,  this  categorical  distinction  will  not  be  an  absolute  requisite  for  analysis. 

Tvyo  unanticipoted  difficulties  in  identification  of  participoring  subjects  have  arisen.  A  number  of 
patients  who  otherwise  would  have  been  suitable  subjects  have  refused  to  participate  and/cr 
refused  to  defecate  on  the  commode,  despite  their  physical  capacity/  to  do  so.  An  additional 
problem  has  resulted  from  the  increosed  utilization  of  Halo  traction  in  the  treatment  of  cervical 
vertebral  fractures.  Our  experience  has  shown  that  patients  wearing  body  jackets  which  support 
the  Halo  traction  are  unable,  during  treotme^t  ro  develop  sufficient  strength  and  mobility  to 
transfer  independently.  Therefore,  even  thougt-  we  'Tiay  assume  these  patients  will  eventually  be 
able  to  perform  this  function,  while  the  boay  jacket  is  worn  defecation  dees  not  take  piece  on  a 
commode.  Such  patients  are  ineligible  for  inclusion  In  this  study. 
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in  summary  there  ore  thirty-three  SCI  patients  presently  incluoed  in  rhe  study  Subjects  will 
continue  to  be  identified  until  the  cohort  of  forrv  patients  has  been  sefectea.  'he  forty  subjects  will 
each  be  followed  over  a  five  year  period.  Since  all  subjects  have  nor  been  idenrified  ot  present, 
analyses  of  preliminary  data  have  nor  been  pursued, 

NOTE:  Direct  RT  supporr  for  this  proiect  will  be  discontinued  as  of  5-31 -81  After  that  timie  data  will 
continue  to  be  collected,  analyzed  and  reported  until  the  project  has  been  completed  cs 
originally  proposed  end  subsequently  cmmended.  Those  project  related  activities  conducted 
after  the  upcoming  discontinuation  will  be  supported  by  non-PT  sources. 

APPLICABILITY:  A  comprehensive  rehabilitation  program  of  tne  spinal  cord  injury  patient  must  include,  if  at 
all  possible,  a  bowel  training  component  The  bowel  training  program,  if  successful,  must  be 
satisfactory  (from  a  clinical  standpoint)  to  the  physician  end  acceptable  to  the  patient  as  well. 

Abowei  training  program  incorporating  elements  common  to  successfui  achievement  of  desired 
results,  which  can  be  instituted  early  in  the  rehabilitation  process,  may  expedite  the  overall 
process  and  enhance  the  patient's  long-term  potential  for  vocational  rehabilitation. 

Personnel  involved  in  the  mjanagement  and  care  of  spinal  cord  injur/  patients  will  be  able  to 
utilize  general  findings  and  incorporate  appropriate  training  modifications  almost  immediately. 
Of  course,  the  exact  nature  of  a  bowel  training  program  for  a  specific  patient  will  be  dictated  by 
his/her  unique  medical  needs.  Yet.  in  general,  appropriate  modificatior^s  (if  identified  and 
validated)  can  be  institutedat  the  onset  of  the  bowel  training.  Likewise  patients  and  their  families 
or  attendants  will  be  able  to  benefit  from  new  findings  in  addition  to  utilizing  them  as  they  aid  and 
assist  the  patient  in  his/her  bowel  control  program. 

A  m.ore  appropriate  and  accep^'CDie  bowei  training  program  m.cy  develop  from  the  findings  of 
this  study.  The  procedure  has  often  been  a  "hit  and  miss"  proposition  due  to  lack  of  controlled 
implementation  ana  foUow-uD.  Tne  project  is  designed  ro  provide  a  more  practical  and  scientific 
approach  to  management  of  the  neurogenic  oowel. 


210  Electromyographic  Findings  in  Spastic  and  Flaccid  Spinal  Cord  Injury 

Principal  Investigator:  Cecil  Nepomuceno.  M.D. 

Status:  Continuing 

Dotes:  June  1977-August  198i 

(Tentative) 

Cost:  Annual  $i 2,808  Projected  Total  $55,000 

RT  Annual  $11,912  RT  %  of  Annual  Total  93% 

Annual  Report  Reference:  ^14.  Page  169»  R-<S5 

OBJECTIVES:  To  demonstrate  positive  sharp  waves  and  fibrillation  potentials  resulting  from  UMN  lesions 
and  ro  distinguish  them  from  similar  electrical  activity  obsenyea  m  LX.N  iesions.  Demonstration  of 
SDonroneous  octivity  vvili  'ce  achieved  by  use  of  electrom.vcgrachy  Differennction  will  be 
attempted  utilizing  previously  developed  computer-cssisreo  analvsis  oroceaures. 

METHODOLOGY-  Pfty  spinal  cord  injury  patients  with  neuroiogicaliy  complete  lesions  at  the  level  of  T10  or 
above  will  constitute  the  study  population.  These  patients  will  be  divided  equally  into  ^^o  groups 
on  the  basis  of  fiaccidity  or  spasticity  of  the  lower  ejctremities.  A  TECA.  Mcdel  4.  ElecTromyograph 
will  be  used.  The  proximal  middle  and  distol  areas  of  both  quadriceps,  as  well  as  the  medic!  and 
lateral  hamstrings  will  be  examined.  Positive  sharp  waves  and/or  fibrillation  potentials  will  be 
recorded  on  magnetic  tapes  and  light  sensitive  paper  and  graded.  The  magnetic  tapes  will  be 
analyzed  by  computer  to  ejctract  parameters  from  positive  sharp  waves  and  fibridation  potentials 
located  by  the  program.  For  the  positive  sharp  waves,  an  oscilloscope  will  be  used  to  identify  the 
locations  of  segments  ccntainin  data  of  interest.  These  will  include  well  defined  seauences  of 
positive  shcro  waves  in  which  indiviauat  wave  packets  can  be  idenrified.  Param.erers  for  each 
wave  packet  wilt  be  qetermined  and  subjected  to  an  analysis  of  variance  to  yield  differences 
bet^A/een  lesions. 
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FINDINGS  TO  DATE:  As  of  25  August  1980.  50  spinal  cord  injury  patients  satisfying  the  initial  criteria  for 
assignment  to  the  study  had  undergone  EMG  screening.  Those  subjects  screened  included  forty 
(40)  patients  with  spastic  lower  extremities  and  ten  ( 10)  patients  with  flaccid  lower  extremities.  Of 
These  fifty  (50)  patients  screened,  only  18(12  spastic  and  6  flaccid)  were  determined  to  have  (a) 
recordable  positive  sharp  waves  and  (b)  fibrillation  potenriais  -  bcrh  of  whicn  are  EMG 
parameters  we  reouire  to  be  present  for  inclusion  in  the  study  population,  "hese  eighteen  subjects 
represent  36%  of  the  total  patients  to  be  studied,  a  figure  substantially  below  that  which  we  would 
have  hoped  to  have  identified  by  this  juncture. 

It  has  been  somewhat  of  a  surprise  to  the  investigative  Team  that  so  much  difficulty  has  been 
encountered  in  the  identification  of  patients  with  lower  motor  neuron  (LMN)  lesions  which  ore.  as 
described,  characterized  by  flaccid  lower  extremities.  Prior  to  initiating  this  inquiry,  our  literature 
review  strongly  suggested  a  much  higher  incidence  of  this  type  lesion.  Our  own  experience  has 
not  borne  this  out  and  as  a  consequence  we  have  found,  at  this  time,  -^2%  fewer  patients  with  LMN 
lesions  than  planned.  As  of  25  August  1980.  the  originally  projected  data  collection-analysis 
period  had  elapsed.  At  our  present  identification  rote  we  will  require  a  minimum  of  14  additional 
months  to  identify  the  number  of  patients  originally  projected.  Thus,  we  hove  requested 
permission  to  extend  the  data  collection-analysis  period/project  termination  date  from  6/80  to 
8/81.  Recognizing  the  inherent  probtemsassocioted  with  extension  of  a  projected  research/data 
collection-analysis  time-frame,  we  have  reduced  the  budget  request  for  the  coming  year  to 
compensote  for  the  additional  time  required  to  complete  the  project. 

The  decision  to  request  permission  to  extend  the  data  collection-analysis  time-frame  was  not 
unanticipated.  In  fact,  the  patient  identification  problem  has  created  an  on-going  d  :emma  for 
the  Investigative  Teom  since  the  project  was  initiated,  in  the  13th  Annual  Report  we  described  the 
patient  identification  difficulties  being  experienced  when  we  stated: 

"Two  unanticipated  problems  have  been  identified  end  were  describee  in  Annual  Report 
No,  12:  (1 )  fewer  patients  with  flaccid  paralysis  have  presented  than  originally  predictea 
and  (2)  of  those  presenting,  not  all  demonstrated  positive  sharp  waves  end  fibrillation 
potentials.  Thus,  it  is  highly  probable  that  as  many  as  20%  more  porients  with  flaccid  lower 
extremities  will  be  needed  to  assure  acquisition  of  ct  least  25  patients  meeting  aH  criteria 
for  inclusion  in  the  data  set  This  may  necessitate  a  slight  extension  of  the  time-frame 
originally  projected  in  the  original  proposal.  Such  on  extension  would  not  necessitate  on 
appreciable  amount  of  funding." 

Preliminary  data  on  ten  (10)  patients  (5  with  spastic  paralysis  ana  5  with  flaccid  paralysis)  are 
presently  being  analyzed  in  our  facility  During  this  period  which  is  expected  to  be  completed  on 
or  about  15  October  IPSO,  patients  will  continue  to  be  screenea  and.  if  possible,  included  in  the 
study  population.  Following  our  review  of  the  preliminary  findings  a  decision  will  be  made 
regarding  whether  the  project  should  be  continued,  as  planned,  or  terminated. 

APPLICABILITY*  The  medical  management  problems  of  spinal  ccrd  injury  patients  whoare  either  spasric  or 
flaccid  ciinQT  markedly. 

During  the  stage  of  acute  spinal  shock,  all  bodily  functions  below  the  level  of  the  lesion  cease.  The 
limbs  and  viscera  become  flaccid.  However,  as  a  spinal  shock  subsiaes.  spasticity  seems  to 
develop  in  a  majority  of  patients.  Since  the  duration  of  spinal  shock  is  uncertain  (as  well  as  difficult 
ru>  auan^'V).  rhe  diagnostic  procedure  being  investigated  in  this  research  initiative  will,  if  verified, 
be  beneficial  to  the  clinician  in  helping  him  determine  whether  the  patient  will  remain  flaccid  or 
eventually  become  spastic. 

It  follows  that  limited  vocationoi  rehabilitation  program.mmg  can  be  initiated  once  -  he  prediction 
of  flacciditv  or  -^oasticity  is  made  due  to  the  known  limitations  of  patients  with  either  sequela. 
Certainly,  some  vocational  assessment  and  planning  can  be  initiated  once  the  eventual  physical 
capacity  of  the  patient  has  been  reasonaoiy  determined.  There  will  be.  of  course,  exceptions  to 
every  rule;  the  technique/procedure  will  not  be.  therefore,  without  its  shortcomings  in  a  few 
instances.  Overall,  however,  the  prognostic  capobtlity.  which  verification  of  the  objective  or 
hvpothesis  will  imporr  to  the  entire  rehabttitation  team,  will  assure  appropriate  vocational  and 
functional  goal  setting  for  the  patient. 

The  information  and  findings  growing  out  of  this  study  will  be  of  value  to  those  physicians  and 
param.edicai  personnel  resconsible  for  the  care  end  managem-ent  of  the  spinal  cord  injury 
patient  The  procedures  applied  herein  are  capable  of  disclosing  the  oathologiccl  state  of  the 
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spinal  cord  segment  below  the  neurolcgicai  level  of  spina!  cord  injur/,  specifically  the  integrity  of 
the  spina!  centers  for  bowel  bladder  and  sexual  (genital)  regulation. 

At  present  there  is  no  suitable  way  to  evaluate  the  pathological  state  of  the  spinal  ccra  segnnent 
below  the  level  of  injury  in  vivo  The  analysis  rechniaue  oescnbed  and  utilfzed  in  this  stucv  shcuta 
prove  to  be  an  effecnve  method  of  determining  the  condition  of  the  spmai  cord  and  as  sucn.  'sa 
clinically  useful  "tool"  for  physicians  frearing  SCI  patients. 


2i  1  Development  and  Evaluation  of  a  Comnnunications,  Control ,  Education 
and  Entertainment  System  (C2E2)  for  ttne  Severely  Disabled  Based  Upon 
Commercially  Available  Microcomputer  Systems 

Principal  Investigator:  James  T.  Rogers.  C.E.T. 

Status:  Continuing 

Dotes:  October  1978-March  1981 

Cost:  Annual  $27,570  Projected  Total  $82,000 

RT  Annual  $26,674  RT  %  of  Annual  Total  97% 

Annual  Report  Reference:  ^14,  Page  347.  R-69 


OBJECTIVES: 


1.  To  develop  and  demonstrate  the  usefulness  God  eccnomic  feasibilih/  of  rr.icroccmputer  system 
apDiicaticns  for  purposes  of  corrrmunicatior^.  environmental  control,  connpu^'ef  elded  insiruction 
(CAI)  and  entertainment  for  persons  with  severely  discoling  ccnditions. 

2.  To  disseminate  system  information  and  othervvise  promote,  encourage  and  stirnuiare  fu^-ther 
applications  and  expanded  utili^/  via  the  aevetcpment  of  acditionai  software  and  h.araware. 

3.  To  solicit  evaiuate  and  disseminate  software  and  hardware  designs  created  expressly  for  use  by 
the  severely  physically  aisabled. 


METHODOLCGV:  A  model  multi-purpose  microcomputer  system  for  use  by  rhe  severely  disabled  has 
been  designed  and  constructed  using  commercially  avoilable  and  custom-made  svstem 
components.  Appropriate  software  has  also  been  developed.  Implemented  and  refined.  Project- 
related  system  informaTjon  has  been  disseminated  to  the  rehabilitation  comm.uniTy. 
microcomputer  enthusiasts,  potential  user  groups,  etc. 


FINDINGS  TO  DATE:  The  modet  multi-purpose  system  for  use  by  rhe  severely  cisabfea  has  been  aesignea 
and  constructed,  its  usefulness  and  economic  reasibdity  for  purposes  of  communicaricn 
environmental  control,  computer  aided  instruction  (CAI)  and  entertainment  have  been 
demonstrated.  Th.e  tetevicion  control,  power  control  cicck/caienaar  section,  teleohcne  control 
section,  ecucaticn/instruction  section,  ^ext  writer  and  games/music  sections  of  the  iVlaster 
Control  Program  have  been  completed.  Presently  rhe  investigators  are  invotveo  m  the 
development  of  on  advanceo  voice  recognition  module  which  will  nave  more  compiex 
programming  capabulities. 


Apc^LICABILir/:  Successful  development  of  a  microcomputer  system  for  use  by  the  severely  physically  dis- 
abled, coupled  with  the  involvement  of  computer  hobbyists  in  the  development  of  future  hard- 
ware and  sof^Jva^e  improverrients,  will  allow  patients  to  address  many  pnysical  needs  and 
cerform  numerous  activities  of  daily  living  with  minimal  assistonce  from  family  members  or  at- 
tendants. 

Utilization  of  units  for  environmenfal  control,  communication,  eni-errainment  and  education  also 
will  meet  numerous  psychological  as  well  as  physical  needs  of  the  severely  physically  disabled. 
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212  Effects  of  Abdominal  and  Lower  Limb  Compression  on  Cardiopulmonary 
Response  and  Energy  Cost  in  High  Spinal  Cord  Injury  Patients 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Chi-Tsou  Huang,  M.D. 

Continuing 

June  1978-June  1961 

Annual  $40,461 
RT  Annual  $31 555 

#14,  Page  42i,  R-70 


Projected  Total  $105,000 
RT  %  of  Annual  Total  77% 


OBJECTIVE: 


1.  To  determine  the  value  of  pneumatic  compressive  devices  in  preventing  the  occurrence  of 
orthostatic  hypotension  among  patients  having  recent  injuries  to  I'he  cervical  spinal  cord. 


METHODOLOGY:  Using  a  Mobile  Automatic  Metabolic  Analyzer  (M  A.M.A).  data  wMI  be  collected  on 
metabolic  and  cardiopulmonan/  responses  of  neurologicaliy  complefe  cervical  spinel  cord  injur/ 
patients  during  movement  to  and  maintenance  of  six  predefined  postural  changes  while 
weoring  an  inflatable  abdominal  corset  or  bilateral  pneumatic  leg  splints.  These  patients  wiil  be 
divided  into  two  groups  based  upon  their  level  of  lesion.  Group  I  will  be  comprised  of  14  pa+.^snts 
whose  levei  of  lesion  isC6orC7  while  Group  II  will  consist  of  14  patients  whose 'esicn  level  isC4orC5. 


FINDINGS  TO  DATE:  Ac.  of  May  1 980,  7  patients  hod  been  enrered  into  each  group.  All  subjects  were  tested 
according  to  i'he  established  protocol.  This  included  energy  expenditure  measurements  without- 
compressive  devices,  with  the  abdominal  corset  and  with  pneumatic  leg  splints. 

Based  upon  analysis  of  preliminary  data,  the  following  trends  were  suggested: 

1  The  level  of  lesion  in  quadriplegics  was  relatively  unimportant  in  determining  pulmonary  and 
cardiovascular  responses  to  tilt. 

2.  The  application/use  of  assistive  compressive  devices  did  not  maintain  pulmonary  ventilatory 
poramefers  during  tilt. 

3.  In  quadriplegic  patients  the  acplication/use  of  assistive  compressive  devices  helped  maintain 
cardiovascular  parameters  (blood  pressure  and  heart  rate)  during  heod-up  and  head-down  tilt. 

4.  Tiie  abdominal  corset  aopeared  to  be  mere  effective  than  pneumatic  leg  splints  in  maintaining 
blood  pressure  at  pre-ttit  levels,  however  additional  comparisons  are  required. 

5.  A  tidal  volume  of  340-400  mis  was  maintained  most  ecsilv  by  placing  the  subject/ patient  in  a 
supine  position  and  eschewing  assistive  compressive  devices. 


APPUCABILITY:  It  is  desirable  that  tolerance  to  postural  change  be  achieved  during  the  early  physical 
rehabilitation  of  patients  having  lesions  of  *he  cervical  spinal  cord  so  they  may  participate  in 
tiltoble  treatments.  Moreover,  quadriplegics  ::annot  begin  adapting  to  wheelchair  confinement 
until  able  to  tolerate  an  upright  position.  If  artificial  abdominal  support  ond/or  lower  limb  con- 
stncrion  with  an  easily  achievable  effective  prei^sure  range  can  be  shown  to  prevent  cordio- 
pulmonary  distress  and/or  reduce  energy  costs  associated  with  achieving  and  maintaining  an 
upright  posture  among  quadriplegics,  their  initial  rehabilitation  will  be  facilitated. 
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213  Didronel  in  the  Prevention  of  Heterotopic  Ossification  Following  Spinal 
Cord  Injury  -  Determination  of  on  Optinnal  Treatment  Schedule 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Sarrtuel  L.  Stover,  M.D. 

Continuing 

June  1979-June  1984 

Annual  $17,548 
RT  Annual  $12,683 

^14,  Page  375.  R-73 


Projected  Total  $104,085 
RT  %  of  Annual  Total  72% 


OBJECTIVES: 

1.  To  determine  the  optimal  time-ofter-injun/  Didronel  therapy  should  be  instituted  for  maximal 
prophylactic  effect. 

2.  To  determine  the  optimal  duration  of  Didronel  therapy  for  maximal  prophylactic  effect. 

3.  To  establish  dosage-administration  recommendations  for  Didronel  which  will  yield  the  maxima! 
prophylactic  effect. 


METHODOLOGY:  One  hundred  fifty  (150)  3CI  patients  who  ore  admitted  to  the  Regional  SCI  System 
between  and  C  and  12  days  after  injun/.  vyhose  lesions  are  neurologically  complete  (or  incom- 
plete with  residual  function  less  then  a  classification  of  motor-nonfunctional),  who  are  at  least 
16  years  of  age  end  who  are  not  pregnant  wMi  comprise  the  study  sample.  These  patients  will  be 
subcategorized  into  eorly  and  late  treatment  groups  and  further  divided  into  three  and  six  month 
administration  groups.  X-ray  films  of  both  hips  will  be  obtained  one  day  prior  to  initiation  of 
Didronel  therapy,  at  the  end  of  each  treatment  period  and  at  one  year  post  injur/. 


FINDINGS  TO  DATE:  Nine  (9)  patients  have  been  assigned  to  the  early  (15-4^  days)  or  late  (45-120  days) 
treatment  groups  based  upon  their  time  of  admission  to  the  UAB-SCI  System  following  injury  These 
patients  have  been  subcategonzed  into  rhree  and  six  month  administration  groups.  A-P  x-rays 
have  been  acquired  on  each  patient  at  time  of  entry  into  the  study.  Didronel  administration  wcs 
initiated  in  accordance  with  the  appropriate  therapeutic  regimen.  Preliminary  results  are  not  vet 
available 


APPLICABIUTV:  The  high  incidence  of  heterotopic  ossification  following  spinal  cord  injury  and  other  severe 
neurological  injury  or  disease  suggests  it  is  a  frequent  complication  found  in  patients  who  are 
admitted  for  rehabilitation  programs.  When  the  heterotopic  ossification  is  of  such  severity  that  it 
limits  joint  motion  and  increases  or  complicates  the  disability,  impaired  function  may  be  of  such 
degree  that  it  limits  ambulation  or  wheelchair  independence  and  may  even  impair  a  patient's 
mobility  to  the  extent  that  he/she  must  remain  bedfast  Protracted  periods  of  confinemenf  in  bed 
or  abnormal  sitting  postures  in  wheelchairs  may  result  in  pressure  areas  and  cause  the  formation 
of  pressure  ulcers. 

In  clinical  studies.  Didronel  has  been  shown  to  be  effective  in  preventing  heterotopic  ossification 
when  given  prophylactically  after  spinal  cord  injury. 

Since  heterotopic  ossification  frequently  leads  to  extensive  and  costly  hospitalizarion  cs  well  as 
an  interruption  of  the  vocational  rehabilitation  process  it  is  warranted  to  pursue  studies  which 
directly  im.pcct  on  prevention  rather  than  studying  complications  once  they  have  occurred. 
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214  Prescriptive  Arm  Ergometry  to  Optimize  Muscular  Endurance  in  Spinal 
Cord  Injury  Patients 


Principal  Investigators: 

Status: 
Dotes: 
Cost: 

Annual  Report  Reference: 


Chi-Tsou  Huong.  M.D. 
Keith  V.  Kuhlemeier,  Pti.D. 

Continuing 

June  1979-June  1981 

Annuol  $45,656 
RT  Annual  $39,833 

>14,  Poge  457,  R-75 


Projected  Total  $96,338 
RT 


OBJECTIVES: 

1.  To  determtne  the  heart  rote  oxygen  consump}-lon  relationship  and  mechanical  efficiency  in  un- 
trained paraplegics,  quadriplegics  and  normals  using  graded  arm  ergometry  and  standard 
regression  analysis. 

2.  To  determine  whether  heart  rate  levels,  optimal  for  increasing  cardiovascular  fitness  in  spinal  cord 
injury  patients,  are  best  achieved  during  continuous,  intermittent  or  progressive  work  bouts. 


METHODOLOGY-  Maxi mal  work  capacity  for  30  SCI  patients  ( 1 0  witn  cervicci  lesions.  1 0  with  upper  thoracic 
lesions  and  10  with  lower  thoracic  lesions)  as  weil  as  10  normals  wfll  beaefermined  oy  measuring 
heart  rates  during  arm  ergometry.  All  SCI  patients  will  have  neuroiogicaliy  complete  lesions.  The 
heart  rate  increment  between  resting  levels  and  maximal  levels  will  be  determined.  Eacn  subject 
will  perform  work  at  a  target  work  lood  of  50-watts  for  10  minutes.  Work  will  also  be  performed  or 
faster  and  progressive  rates.  The  maximal  heart  rate  will  then  be  aetermined  for  patients  selected 
to  participate  in  a  personalized  physical  therapy  program. 


FINDINGS  TO  DATE:  Five  mole  subjGCts(4  normal  and  one  T-7  paraplegic)  participoted  in  a  pilot  procedure 
to  determine  the  maximal  wor1<  capacity  for  SCI  patients  by  measuring  heart  rates  during  arm 
ergometry.  The  most  appropriate  work  rate  was  determined  to  be  50  revolutions  per  minute 
(RPM's).  An  initial  work  load  of  0  watts  was  incremented  by  25  waits  each  minute  until  a  work  load 
of  1 00  watts  was  attained.  The  subject  was  then  Instructed  to  crank  the  ergometer  as  rapidly  and 
vigorously  as  possible  for  as  long  as  possible.  The  final  effort  was  designated  as  the  terminal 
maximal  work  load.  The  heort  rote  of  eoch  pilot  study  subject  increoseo  steadily  with  increasea 
work  intensity,  ranging  from  75  bpm  at  0  watts  to  1 75  bpm  at  moxtmal  intensity  in  the  normal 
subjects  and  from  75  bpm  at  0  watts  to  150  Dpm  at  maximal  intensity  in  the  T-7  paraplegic. 


ERIC 


APPLIC/^BIUTY-  It  is  desirable  that  adaptation  to  physical  therapy  programs  be  achieved  during  the 
early  physical  rehabilitation  of  patients  hoving  spinal  cord  injury,  so  they  may  participate  in  a 
personalized  exercise  program  without  creating  undue  fatigue  or  the  possibility  of  o  cardiopul- 
monary collapse.  Ideally,  the  early  physical  therapy  program  should  be  accomplished  with 
minimal  energy  expenditure  since  SCI  patients  are  known  to  experience  a  marked  meiobolic 
depression  and  deviation  from  "normal"  metabolism  after  injury. 

In  this  study,  the  effect  of  three  different  exercise  programs  will  be  examined.  The  average  work 
load  which  can  be  tolerated  and  endurance  based  on  the  partent's  ievel  and  extentof  injury  will 
be  identified.  If  an  objective  basis  for  prescribing  physical  therapy  activities  con  be  determined, 
it  will  be  possible  for  many  SCI  patients  to  realize  their  maximum  physical  strength  and  endurance 
capability  without  untoward  energy  expenditure  in  the  shortest  time  possible. 
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215  Assessing  the  Need  for  Post-Discharge  Psycho-Social  Services  for  the 
Spinal  Cord  Injury  Patient 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reterence: 

OBJECTIVES: 


J.  Scott  Richards*  Ph.D. 

Continuing 

July  i979-Juiy  i982 

Annual  $13,292 
RT  Annual  $i0,202 

#i4,  Page  657,  R-76 


Projected  Total  $76,345 
RT  %  of  Annual  Total  77% 


1 .  To  develop  a  n  instrument  wr-.ich  will  validly  assess  post-disc  harge  psychological  adjustment  of  the 
spinal  cord  injury  patient. 

2.  To  determine  whether  psycho-social  problems  exist  in  recently  aischarged  spinal  cord  injury 
patients  and  if  so  identified,  determine  whether  these  problems  change  or  shift  in  importance 
during  the  first  post-discharge  year. 

3.  To  determine  whether  spinal  cord  injury  patients  or  their  families  seek  professional  assistance  for 
problems  identified  in  Objective  2  and  if  they  do  not.  for  what  reasons. 


METHODOLOGY:  A  model  of  the  psychological  adjustmen.t  process  to  SCI  will  be  formulated.  An 
instrument  (designed  to  be  administered  by  an  interviewer)  consisting  of  a  seif-report  componenr 
end  G  behavioral  assessment  component,  will  be  developed  to  assess  post-hospital  adjustment 
to  SCI.  This  instrument  wi!l  be  pilot-tested  end.  if  needed,  revised.  The  final  instrument  v/ill  be 
administered  to  30  paraplegics  and  30  quadriplegics  within  the  first  week  following  discharge, 
three  months  following  discharge  and  one  year  after  discharge,  it  will  also  be  cdminisrered  to  30 
controls.  The  data  will  be  analyzed  and  aisseminated. 


RNDINGS  TO  DATE:  Formulation  of  a  four  stage  "consensus  model"  cescribing  rhe  psychological  adjust- 
ment process  to  spinal  cord  injury  is  near  completion  The  four  stages  ere  shock,  denial,  depression 
and  re-integration.  This  project  focuses  on  the  latter  three  stages. 


AP.°LICABIL1TY:  Clinical  experience  suggests  that  adjustment  to  spinal  cord  injury  can  be  a  long  and 
arduous  process  for  both  patient  and  family.  A  substantial  portion  of  this  process  may  occur  after 
the  patient  is  released  from  the  rehabilitation  hospital,  which  frequently  coincides  with  the  time 
the  patient  and  family,  of  necessity,  has  lost  the  close  professional  contact  they  previously  en- 
joyed with  the  multi-disciplinary  rehabilitation  team.  Clearly,  some  patients,  perhaps  rhe  mcjonry. 
can  make  the  trcnsition  from  inpatient  rehabilitation  status  to  independent  living  without  ex- 
periencing mari<ed  intrapersonal  and  familial  distress.  However,  clinical  experience  would  sug- 
gest there  are  certainly  many  others  for  whom  the  adjustment  process  is  extremely  rem.pestucus 
and  prolonged,  perhaps  indefinitely  so. 

Whet  this  suggests  is  that  an  undetermined  percentage  of  spinel  cord  injuP/'  patients  and  their 
immediate  families  experience  psychological  adjustment  difficulties  following  discharge,  of  such 
profound  dimensions  as  to  require  professional  intervention.  This  is  the  time  when  the  rehabilitation 
psychologist  is  typically  least  able  to  offer  in-depth  support  because  of  geographic  constraints, 
prohibitive  inpatient  demands,  etc.  The  extent  to  which  spinal  cord  injury  patients  seek  out  mental 
heolth  or  other  social  support  services  in  the  local  community  is  unknown.  For  those  who  desire 
end/or  could  benefit  from  such  services,  a  variety  of  factors  may  interfere  with  their  initiation: 
architectural  barriers,  geogrcohical  constraints,  transportatron  problems,  "mental  illness"  stigma, 
etc.  If  the  resistance  to  inpatient  involvement  with  the  rehaoiiitction  psychologist  or  psychiatrist  is 
an  indicator,  the  problem  of  "mental  illness"  stigma  may  be  the  most  significant  barrier  to  the 
iniriation  of  mentai  health  service  contact  by  the  spinal  cord  injur/  patient  who  has  returned  to 
the  pre-morbid  setting. 
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216  Physiology  of  Vowel  Production  by  Normal  and  Deaf  Speakers 

Principaf  Investigator:  Samuel  G.  Hetcher.  Ph.D. 

Status:  Continuing 

Dotes:  September  1979-September  1981 

Cost-  Annual  $31,192  Projected  Total  $64,370 

RT  Annual  $20,546  RT  %  of  Annual  Total  66% 

Annual  Report  l^e^erence:  ^14.  Page  677,  R-77 

OBJECTIVES: 

•1.  To  select  n^/o  groups  of  deaf  speakers  with  "good"  and  "poor"  speech  intelligrbilifv. 

2.  To  obtain  listener  response  device  and  custom  fitted  devices  for  data  collection. 

3.  To  develop  software  program  modules  for  acquiring  data  and  producing  a  variety  of  graphic 
displays. 

4.  To  collect  a  set  of  ten  vowels  in  each  of  six  consonant  environments  from  each  subject. 

5.  To  conduct  perceptual  and  acoustical  evaluations  cf  the  vowel  in  the  '"words"  spoken. 

6.  To  generate  a  physiological  description  of  the  vowel  spoken. 

7.  Ta  analyze  vowel-consonant  coarticulation  to  identify  patterns  of  motion  to  and  from  the  vowels 
which  appear  to  facilitate  joint  inteltigibiJIty  of  the  sounds  spoken. 

8.  To  use  factor  analytic  procedures  ro  produce  a  marhematicoJ  model  which  identifies  central 
features  of  rongue.  lip  and  jaw  actions  of  vowel  arriculation  and  use  this  abstraction  to  conside'^ 
phaneric  strategies  that  appear  to  unaerlie  successful  and  nonsuccessful  speech  production 
patterns. 

METHODOLOGY:  The  sample  will  be  comprised  of  30  young  adult  deaf  persons.  A  recording  of  the 
utterances  of  50  phonemically  balanced  (PB)  words  will  be  obtained  and  scored  for  intelligibility 
Then  five  speakers  with  good  and  five  with  poor  intelligibility  will  be  chosen.  A  device  will  be  built 
for  tisteners  to  identify  vowels  perceived. 

The  consonant  sounds  /p.  t,  k,  f,  s/  have  been  selected  to  use  in  standardizing  vowel  production 
patterns,  while  the  vowels  will  include  /i  ,  ,et  ,£,s,a,o,o,a,j/  Fifteen  repetitions  of 
each  vowel  in  each  consonant  environment  will  be  collected  during  each  of  six  sessions.  The  pat- 
tern of  cansonant-vowel-consonant  charocteristics  will  be  analyzed.  Patterns  of  coarticulation 
that  appeor  to  facilitate  or  inhibit  accurate  sound  production  will  be  identified,  and  a  mathe- 
matical model  will  be  produced  to  isolate  and  identify  specific  physiological  parameters  which 
account  for  the  major  sources  af  variation  in  the  vowel  spoken. 


RNDlNGS  TO  DATE:  The  selection  of  an  experimentat  group  is  progressing  satisfactorily  The  device  for 
listeners  to  identify  vowels  perceived  has  been  constructed.  Pilot  data  on  configurations  of  rhe 
palatal  vaults  of  three  normal  subjects  hove  been  coMected.  and  a  new  version  of  theglossometer 
has  been  developed.  A  program  ta  calculate  tongue  position  end  configuration  is  presently 
being  written. 

The  soecial  instrumentation  end  pilot  data  were  presented  or  the  1979  -  American  Speecn. 
Language  and  Hearing  Asscciation  in  Atlanta.  Gecrgic.  November  16-'19  New  data  on  vowel 
production  were  presented  or  the  June.  1980  meeting  of  the  Alexander  Graham  Bell  Society  tn 
Houston,  Texas. 


APPLICABIUTY:  Studies  have  shown  that,  on  average,  speech  intelligibility  achieved  by  severely  to  pro- 
foundly heanng  impaired  children  is  in  the  range  of  20  to  30%.  It  deteriorates  further  in  adulthood 
when  the  school  environment  is  left.  Such  poor  intetligibility  renders  the  speech  virtuallv  non- 
functional in  most  work  and  social  settings. 

Experimental  work  has  identified  vowet  distortions  as  a  major  source  of  listener  errors  m  decf 
speech.  Acoustic  disturbances  have  oeen  identified  in  both  the  positions  and  transitions  of  the 
vowel  formants. 
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The  research  will  be  used  ta  test  the  hypothesis  of  restricted  tongue  positions  and  reduced  con- 
sonant-vowel transitions  posrulared  from  prior  acoustical  studies.  It  will  also  be  used  ro  increase 
the  effectiveness  of  treatment  routines  currently  being  developed  to  guide  deaf  speakers  in 
im.proving  speech  production. 


217  Voice  Operated.  Response  Unit  (VORU)  to  be  Used  in  the  Psychological 
Assessment  of  Motor  Impaired  Subjects 

Prfncipal  Invesiigator:  James  Rogers,  C.E.T. 

Status:  New 

Dotes:  June  i979-June  1981 

Cost:  Annual  $16,760  Projected  Total  $53,073 

RT  Annual  $15,182  RT  %  ot  Annual  Total  91% 

Annual  Report  Reference:  #14.  Page  393.  R-74 

OBJECTIVES: 

1.  To  develop  a  Voice  Operated  Response  Unit  based  on  commercially  avcflabie  micro-computer 
components  which  will  allow  persons  with  impaired  hand  function  to  be  administered  a  psycho- 
logical  test  originally  designed  to  be  taken  using  paper  and  pencil. 

2.  To  determine  whether  a  voice-operated  mode  of  responding  to  the  MMPI  creates  an  inrrinsic  bias. 

METHODOLOGY:  Fne  efectronic  com,ponenls  required  for  configuring  the  Voice  Operated  f^esocnse 
Unit  (VORU)  will  be  selected,  acquired,  assem.oied  end  configured  into  a  working  prototype 
wnich  will  be  testea  for  proper  cperotron.  SofKvcre  (computer  programs)  for conrroHing  rhe  VORU 
system  will  be  developed.  Test  Jtenr.s  will  be  entered  inro  The  micro-ccmputer  end  'tored  on 
magnetic  disc.  The  reliability  of  the  system  will  be  tested.  An  Operarors  ivlanual  end  Patienr 
Instruction  Program  will  be  written.  The  MMPI  will  be  administered  to  a  g^ouo  of  volunteers  ustng 
the  standard  booklet  format  and  voice  operated  mode.  M^/Pl  profifes  will  be  tatliea  for  each 
subject  following  each  testing  sequence.  T-scores  for  ell  basic  clinical  and  validity  scales  will  be 
determined  and  analyzed. 


FINDINGS  TO  DATE:  VOPU  hardware  has  been  acquired,  configured  and  tested  for  prooer  operation. 
The  hardware  selected  was  an  Apple  il  microcomputer  with  32K  of  Pandcm  .Access  Vlemcry 
(RAJVl),  a  high  speed  serial  data  interface,  a  Heuristics  Speech  Lao  system  and  a  single  Disk  II.  disk 
memorv  system. 

Development  of  system  software  is  oresently  in  progress. 

APPLICABfLITY:  There  is  increasing  interest  in  the  psychological  impccr  of  spinal  cord  injur/  end  other 
disabling  conditions.  Psychological  tests,  in  conjunction  with  a  clinical  interview,  ere  rhe  primcrv 
tools  ovoilable  to  rehabilitation  psychofogists  for  delineating  the  interaction  cet^//een  personofiiv 
and  discbilits'.  Because  most  psychological  tests  requjre  use  of  the  hands,  there  are  numerous 
occasions  in  which  psychological  testing  might  be  indicated  but  cannot  be  obtained.  The 
prooosed  project,  then,  should  be  of  interest  to  rehabilitation  psychoiogists.  In  general,  ''or  the 
following  reasons: 

1.  It  will  demonstrate  the  techr^ology  for  administering  the  iVliVlPI  to  patients  for  whom  this  instrument 
would  be  otherwise  inappropriate; 

2.  !t  will  demonstrate  the  cost-effectiveness  of  applying  existing  technology  to  clinical  prooiemscno 
settings: 

3.  It  will  create  new  iVi:  ^i-related  research  possibilities  which  heretofore  did  not  exist;  and 

^.  Fne  technotogv.  while  designed.  scecificcHy.  for  MMPI  adminstratton.  can  reacily  te  adapted  tcr 
use  v/ith  other  kinds  of  psychological  and  vocational  evctuaticn  instrum.ents  whose  use  wculd 
otherwise  be  restncted. 
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218  SclerodGrma-Like  Changes  in  Spinai  Cord  Injury  Patients 


status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annual  Report  Reference: 


Samuel  L.  Stover.  MJD, 
New 

June  •1980-June  1985 

Annual  $29,046  Projected  Total  $175,000 

RT  Annual  $18,846  RT  %  of  Annual  Total  65% 

^'  Project  •  will  appear  in  Annual  Report  ^15.  To  be  conducted  in 
corflaboration  wttfi  the  Northwestern  University  R&T  Center. 


OBJECTIVES:  The  Objective  of  this  study  is  to  evaluate  possible  cause-effect  relationships  be^^een  auto- 
nomic nervous  system  dvsfunction  and  scleroderma-lik'e  skin  changes  documented  in  several 
spinal  cord  injury  (SCI)  patients.  Interest  in  this  topic  has  been  heightened  by  observations  at  this 
Center  that  a  group  of  SCI  patients,  followed  for  several  years  after  injury,  developed 
dermatologic  changes  stmilor  to  those  seen  in  non-SCI  potients  with  a  clinical  diagnosis  of 
scleroderma  (progressive  systemic  sclerosis  of  PSS).  In  a  pilot- study,  skin  biopsies  acquired  from  five 
SCl  patients  revealed  collagen  types  identical  to  those  characteristic  of  generalized 
scleroderma.  Epidemiologically.  all  five  patrents  had  sustained  spinal  cord  injuries  above  the  level 
of  T-6.  Rom  a  neurologic  standpoint,  it  is  known  that  patients  with  spinal  cord  lesions  at  or  above 
this  level  frequently  experience  autonomic  hyperreflexia.  A  histochemical  study  of  skin  autonomic 
function  in  one  of  these  five  patients  revealed  evidence  of  autoncmic  mediator  changes. 

Because  a  literature  review  did  not  reveal  any  previous  reports  of  sclerodermc-like  skin  changes  in 
SCi  patients  ana  because  the  unusuai  incidence  of  scieroderma-Hke  skin  changes  m  parients 
with  known  autonomic  dysfunction  appears  to  be  more  than  coincidenraL  we  believe  it  is 
warranted,  clinically,  to  pursue  the  inquiry. 


fyiETHODCLOGY-  A  series  of  20  chronic  spinal  cord  injury  patients  with  scleroderma-Iike  lesions  will  be 
identified  for  retrospective  study;  similarly,  a  series  of  10  acute  spinal  cord  injury  patients  will  be 
identified  for  prospective  study.  The  icttar  group  will  be  divided  into  sub-groups  of  5  patients  each. 
One  sub-group  will  be  comprised  of  potients  whose  spinal  cord  lesions  are  at  or  above  the  6th 
thoracic  segment;  the  second  sub-group  will  consist  of  patients  whose  spinal  cord  lesions  are 
below  the  6th  thoracic  segment. 

Skin  phanges  occurring  in  the  retrospective  study  group  will  be  graded  in  occordance  with  a 
scale  developed  by  Rodnan  and  co-workers.  Further  extensive  laboratory  tests  will  be  performed 
on  btcod  and  urine  specimens  from  prospective  study  group  subjects.  In  addition,  serial  skin 
biopsies^  will  be  acquired  and  examined,  microscopically,  with  routine  histologic  staining 
techniques  as  well  as  indirect  immunofluorescence  techniques  for  collagen  ^/plng. 
Histochemical  immunofluorescence  will  be  used  to  study  autonomic  nervous  system  function. 

Other  special  procedures  including  skin  temperature  gradient  studies,  comprehensive  renal 
scintigraphy  procedures  and  esophageal  motility  studies  will  also  be  performed. 

Projected  pians  to  anaiyze  all  data  collected  include  the  annual  performance  of  aiscriminare 
analysis  comparing  data  from  (1 )  patients  without  evidence  of  scleroderma.  (2)  with  evidence  of 
scleroderma.  (  3  )  with  injuries  at  or  above  the  6th  thoracic  segment.  (4 )  with  injuries  below  the  6th 
thoracic  segment 

A  muitivariare  analysis  of  variance  may  be  used  to  compare  the  groups  -  across  time  -  with 
subsequent  analysis  of  variance  If  the  multivariate  analysis  reveals/suggests  any  significant 
difference  among  the  groups. 


FtNDiNGS  TO  DATE:  This  project  was  formally  approved  by  NIHR  on  26  August  1 980  No  findings  ere  presently 
available. 
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APPLICABILITY:  Progressive  systemic  sclerosis  or  scleroderma  is  a  collagen  disease,  ^he  etiology  end  porho- 
genesis  of  which  remains  unknown.  It  has  been  hypothesized  that  collagen  diseases  have  a 
vascular  "basis,"  It  has  even  been  suggested  that  the  autonomic  nervous  system  is  in  someway 
responsible  for  these  vascular  changes,  but  supporive  evidence  is  seriously  lacl<ing.  Our  clinical 
observations  and  prenmmary  investigations  suggesr.  strongly,  that  scleroderma-like  skin  changes 
develop  secondary  ta  accumented  autonomic  dysfunction  This  study  should  help  us  undersrand 
the  pathogenesis  of  these  sclerodermo-iike  changes.  As  on  outgrowth,  new  methods  of 
prevention  and/or  treatment  are  likely  to  be  determined.  Additional  new  knowledge  will  be 
acquired  regarding  the  role  of  the  autonomic  nerv/ous  system  in  both  normal  and  aoncrmal 
collagen  metabolism.  This  could  lead,  in  turn,  to  important  new  therapeutic  modalities  beneficial 
to  SCI  patients  as  well  as  patients  with  o  variety  of  rheumatic  disorders. 

219  Skeletal  Muscle  Relaxants  and  Urological  Function 

Principal  Investigators:  Keith  V.  Kulilemeier,  Ph,D, 

L  Keith  Lloyd.  M,D. 

Status:  New 

Dates:  June  i980-June  1982 

Cost:  Annual  $26,951  Projected  Total  $53,687 

RT  Annual  $18,004  RT  %  of  Annual  Total  67% 

Annual  Report  Reference:  New  Project  -  will  appear  In  Annual  Report  ^AS 

OBJECTIVES;  The  overall  purpose  of  the  study  is  to  determine  the  effects  of  skeletal  muscfe  relaxants  on 
smooth  muscie  such  as  tnat  found  in  the  human  urinary  tract.  Agenrs  such  as  ciazepcm, 
baclofen  and  dantrolene  are  used  wideiy  in  spinci  cora  injury  patients  to  control  muscie  spasms 
because  there  is  little  doubr  they  effectively  diminish  the  severity  of  skeletal  muscle  spasm.s. 
HOM/ever  there  is  a  paucity  of  objective  information  describing  their  effect cn  smoorh  muscle  vVe 
wMl  conduct  in  vitro  experiments  to  determine  ftie  effects  of  skeletal  muscie  relaxants  on 
contractile  forces  deveioced  m  human  bladder  muscie  strips. 

The  following  hypotheses  will  be  tesred: 

1   Administrat'cn  of  skeletal  muscle  relaxants  has  an  adverse  effect  cn  bladder  funC'lon  tn  humans. 

2.  Skeletal    muscie    relaxants   reduce    the   intensity   (force)   of  pncrmacoiog^catiy-inciucea 
contractions  of  canine  and  human  bladder  muscle  strips  in  vitro. 

In  summary,  the  Objectives  are  to: 

1.  determine  the  dose-resoonse  relationship  between  diazepam  and  human  oiodder  muscle 
contractile  (a)  tension,  (b)  velocity  ana  (c)  duration; 

2.  determine  the  dose-response  relationship  between  dantrolene  sodium  and  human  blaacer 
muscle  contractile  (a)  tension,  (b)  velocity  and  (c)  duration: 

3.  determine  the  dose-response  relationship  br  ween  ccclofen  and  human  biaaoer  m.uscle 
contractile  (a)  tension,  (b)  veioc:ty  and  (c)  durcticn. 

-VlETHODOLOGY  Conine  biadder  tissue  will  be  used  in  preiimrnary  exceriments  to  determine  the  appro- 
priate  size  and  configuration  of  muscie  stnps.  Viobility  duration  of  these  strips  will  also  be 
determined  to  assure  that  observed  changes  are  due  to  drug  effects  and  nor  due  to  aeteriorarton 
of  the  muscle  preparation.  The  general  experimental  prctocol  will  be  similar  to  that  reported  by 
Lcoay  and  Boyarsk>/.  We  wifl  then  determine  the  effect  of  diazepam  on  spontaneous  activity  of 
biadder  muscle.  This  will  be  accomplished  as  follows:  A  bladder  m,uscle  strio  will  be  pieced  cn  on 
organ  bath  perfused  with  Locke's  Solution  ^2.  The  solution  will  becontinuouslv  aeratea  with  a  P5% 
oxygen-5%  carbon  dioxide  gas  mixture.  One  end  of  rhe  muscle  strip  will  be  ancnored  to  the 
bottom  of  the  organ  bath  and  the  other  end  will  be  ait-cched  ro  the  tensicn  measuring  load  ceil 
The  muscle  strip  will  be  placed  under  an  initial  tension  of  1.0  gm.  Spontaneous  alterations  in 
tension  will  be  measured  by  the  load  cell  and  recorded.  A  control  experiment  will  be  conducted 
tn  a  system  consisting  soleiy  of  muscle  srnp  and  the  perfusion  solution.  Sucseauently.  diazepam 
Will  be  added  ro  the  system  at  various  concentrations  until  rhe  bath  diazepam  level  is  'our  rimes 
that  of  serum  eveis  in  humans  wno  receive  ciazepam  on  a  routine  ciimcai  basts.  Subsec;uenrlv. 
we  will  determine  the  effects  of  diazepam  on  acetytcnoiine-'nauced  contractile  tension  in 


EKLC 


389 


Universily  of  Alabama  in  Birnningham 


bladder  muscle.  This  will  be  accomplished  as  follows-  Bladder  muscfe  strips  will  be  placed  in  the 
organ  bath  as  described  in  the  preceding  comment,  Following  rhis.  diazepam  will  be  coded  to 
the  perfusate.  The  muscie  strip  will  be  stimulated  to  contract  by  adding  acerylchoUne  or  barium 
chloride  to  rhe  bath  (acetyicholine  exerts  its  effects  through  cholinergic  receptors  while  barium 
chloride  acts  airectly  on  muscle  tissue).  The  maximum  tensions  developed,  rate  of  tensiOn 
development  and  the  duration  of  induced  contraction  will  be  measured  during  perfusion  with 
varying  concentrations  of  ciazepam  (up  to  four  times  normal  human  bicoa  serum  leveis  or  unril 
the  dose-response  curve  becomes  asymptotic,  whichever  is  higher). 

During  pilot  studies,  this  procedure  will  be  carried  out  using  strips  of  canine  bladder  muscle  When 
pilot  data  have  been  collected  and  the  experimental  procedure  perfected,  we  will  begin  using 
strips  of  human  bladder  muscle.  Human  bladder  muscle  strips  will  be  obtained  at  the  time  of 
surgery  from  adults  who  hcve  undergone  orostatectomies  and  from  children  underoing  urerer- 
oneocystostomies.  The  exact  number  of  studies  conducted  will  depend  ucon  the  availability  of 
suitable  bladder  tissue;  we  anticipate  performing  these  studies  on  fhreecanine  bladderscnd  10- 
15  human  bladders.  Following  this,  we  will  determine  the  effect  of  diazepam  on  banum  chlcride- 
and  acetylcholine-induced  muscle  contraction  in  muscle  preparations  pre-treated  with  beta 
adrenergic  antagonists  and  agonists.  Specifically,  in  this  series  of  expenments,  the  bladder 
muscle  strips  will  be  pre-incubated  with  propranolol  to  block,  or  isoproterenol  to  stimulate,  the 
beta  aarenergic  receptors.  The  concentrations  of  diazepam  used  will  be  determined  after 
completion  of  the  previous  experiments.  This  will  allow  us  to  examine  the  role  of  beta  adrenergic 
receptors  and  the  effects  of  diazepam  on  bladder  function.  Finally,  the  experimental  procedures 
described  for  diazepam  will  be  repeated  with  dantrolene  sodium  and  baclofen  being  used 
instead  of  diazepam. 

FINDINGS  TO  DATE;  This  prcjecT  was  form.atly  approved  by  tt-^e  NIHR  on  26  August  1980.  No  findings  ere 
presently  available. 

APPLICABILITY-  It  is  the  clinical  impression  of  many  physicians  that  diazepam  and  possibly  dantrolene 
ciB<zrease  bicdder  tone  therapy  causing  increased  residual  urine  vciume  fn  patients  with 
neurogenic  bladder  As  indicated,  while  the  effect  of  skeletal  m.uscie  relaxants  on  skeletai  muscie 
nas  been  oosen/ed.  clinically,  tittle  is  known  with  any  degree  of  ce^tain^/  regarding  their  effects  on 
smooth  muscle,  information  acquired  through  completion  of  this  research  project  wifl,  rn  all 
likslihccd.  improve  the  clinician's  ability  to  manage  SCI  patients  with  neurogenic  blodder 


220    Determinants  of  Optimal  Enhancement  of  Endurance 

Principal  Investigator:  Keith  V.  Kuhlemeier.  Ph.D. 

Status:  New 

Dates:  June  '1980-JunG  1982 

Cost:  Annua!  $28,262  Projected  Total  $56,524 

RT  Annual  $22,500  RT  %  of  Annual  Total  80% 

Annual  Report  Reference:  New  Project  -  will  appear  In  Annual  Report  ^=^15 

OBJECTIVES:  We  will  conduct  experiments  rhat  will  provide  a  rigorous,  aucntitative  evaluation  of  the  rotes 
(1  )  frequency,  (2)  intensity  and  (3)  duration  of  exercise  play  m  increasing  endurance,  ;n  adaition. 
we  will  evaluate  rhe  roie  of  creatine  phosphate  as  the  oiochemical  key  tt^at  initiates  enr^/m.atfc 
induction  responsible  ror  increased  fitness. 

The  folJowing  hypotheses  will  be  fested: 

1   A  decreose  in  the  level  of  muscie  creatine  phoschcre  is  the  srimulus  fcr  development  of  increased 
muscular  endurance: 

a-  Exercise  ot  cn  intensity  which  dees  not  deareose  creatine  phosphcre  is  tnsuffictenr  fcr  the 
development  of  increased  endurance. 

a.  The  rate  at  which  encurcnce  increases  is  prcocrticnal  ro  crecrire  chcsohate  decreticn 
cna  is  inoeDendent  of  the  duration,  mrensjty  and  freauencvof  exerc:se.  exceot  for  fndirecr 
effects  on  creatine  pnosphate  ceoler*on. 
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2.  The  effects  of  training  program  parameters  such  as  frequency,  in^'*nsi1y  and  duration  of  exercise 
can  toe  quantitatively  assessed  and  analyzed  if  training  regimens  are  rigorously  controlled  ana 
appropriate  analytic  techniques  are  employed  to  analyze  collected  data. 

3.  The  efficacy  of  prolonged  training  programs  can  be  predictea  on  the  basis  of  data  acquired 
auring  the  first  week  of  conditioning  activities  if  the  effects  of  fhe  specific  program  on  muscle 
creatine  and  creatine  phosphate  levels  ere  determined. 

!n  summary,  the  Objectives  are  to: 

1.  determine,  auantitatively,  the  relative  importance  of  frequency,  intensity  and  duration  of  e>ercise 
in  a  training  program  designed  to  increase  endurance,  using  a  rodent  model: 

2.  determine  whether  creatine  and  creatine  phosphate  levels  in  muscte.  m,easured  im.mediateiy 
post-exercise,  are  significontly  correlated  with  increased  fitness; 

3.  determine  if  data  acquired  during  o  one-week  training  program  can  be  coupled  with  knowledge 
of  muscular  levels  of  creatine  and  creatine  phosphate  and  used,  in  turn,  to  predict  results  of  a 
protracted  training  regimen. 

METHODOLOGY:  The  work  plan  will  enable  us  to  determine  the  relative  importance  of  various  paramieters 
(e.g..  frequency,  intensity  and  duration)  of  an  exercise/conditioning  program,  and  the 
importance  of  creatine  and  creatine  phosphate  as  the  ''biochemical  switch"  facilitating 
increases  in  physical  endurance. 

The  protocol,  itself,  calls  for  subjecting  rats  to  one  of  several  training  regimens.  Baseline 
performance  data  will  be  acquired  at  the  beginning  of  the  study  period.  After  eight  v/eeks  of 
training,  the  endurance  of  each  animal  will  be  determined.  At  the  end  of  a  regular  training  bout- 
one  week  later  -  (end  of  week  nine),  the  animal  witi  be  sacrificed,  the  gastrocnemius  muscle 
rapidly  removed,  frozen  and  analyzed  for  creatine  and  creotine  pnosphate. 

We  will  stuay  the  parom.eters  of  frequency  (the  number  of  exercjse  bouts  cer  week),  intensity  (the 
severity  of  exercise  which  can  be  altered  by  var/ing  the  trecdm.ii!  speed  or  trie  degree  of  incline 
up  which  the  rats  must  run)  end  duration  (  minutes  of  exercise  perocut).  These  poromiererswiil  be 
examined  utilizing  a  factorrai  design.  This  statistical  approach  snould  yield  maximum  inform,aticn 
per  animal.  In  the  initial  experim.ents,  rats  will  be  forced  to  run  at  15  or  30  m.eters/m.inute  ("IS 
meters/minute  is  a  ''stroll"  for  laboratory  rats;  30  meters/minute  :s  a  "brisk  jog").  For  rhis  set  of 
experiments  the  incline  of  the  treadmill  wifl  be  varied  from  0  to  8°  and  ultimately  to  16^.  There  will 
be  a  frequency  of  1,  3  or  5  exercise  bouts  per  week.  The  varying  combination  cf  frequency, 
intensity  and  duration  will  be  used  to  "train"  o  total  of  10  laboratory  rats.  It  should  be  poinred  out. 
however,  that  not  all  animals  are  able  to  learn  fo  run  on  treodmilL  Approximately  80%  of  the  Long 
Evans  strain  can  be  trained  to  run  (K.  Kuhlemeier  unpublished  observations)  and  a  somewhat 
smaller  fraction  of  Spraque  Dawley  rats  can  be  trained  to  run  on  a  rreadm.ill.  This  fact  necessitates 
The  acquisition  of  more  rats  for  study  purposes  than  wiH  ultimately  parricipate  in  enduronce 
ttaining.  We  will  use  female  rats  since  their  body  weight  is  affected  less  by  an  exercise  program 
than  that  of  male  rats.  Male  rats  fed  ad  lib  and  exercised  with  some  degree  of  regularity',  tyoicallv 
gain  less  weight  than  unexercised  control;  exercised  female  rats  gain  weight  at  approximately 
the  same  rate  as  unexercised  control  animals,  in  this  set  of  experiments,  each  exercise  boutwiil  be 
30  minutes  in  length  during  the  early  stages  since  this  is  sufficient  to  elicit  significant  training 
effects  ('r<.  Kuhiemeier.  unpublished  observations);  later  exoenm.ents  will  examine  the  effects  of 
longer  and  shorter  exerc:se  bouts. 

We  will  then  study  on  adaitional  grouo  of  amm-ols  framed  three  tim.es  per  week  at  each  of  the 
frequencies,  intensities,  and  aurctions  described  previously  If  there  are  significant  differences  tn 
endurance  between  animals  trainee  one  time  per  week  ana  rhose  trained  three  tlm^es  per  week, 
acditionai  studies  utilizing  twice  per  week  exer<.  .^^e  bouts  will  be  conducted.  Next,  we  will  study  an 
additional  grouo  of  laboratory-  rats  trained  five  times  per  week.  Similariy.  tf  there  are  significant 
aifferences  in  animals  trained  three  one  five  rimes  per  week,  additional  studies  utilizing  four  times 
per  week  exercise  bouts  v^ill  be  conducrea.  Following  this,  we  will  study  the  frequency  of  exercise, 
per  cav.  and  the  effect  of  speed  end  incline  (degree  pitch)  of  running.  Soecificaily.  uccn 
comcierion  of  the  initial  experiments,  other  parameters  will  be  examined.  Tnese  win  include  but 
not  be  restrictec  ^o:  ( 1 )  freouencv  of  exercise  per  day.  since  some  evidence  suggests  muiticle 
bouts  ere  mere  effective  than  longer  single  ccuts  even  Though  the  cmeunt  of  wcrK  performea  :s 
mathematically  equivalent  (viz..  "is  running  one-haif  miie  in  rhe  morning  ana  one-haif  mile  m  the 
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afternoon  more  or  less  effective  in  increasing  endurance  than  running  one  mile  one  time  per 
day^"  and  (2)  the  effect  of  speed  and  incline  (degree  of  pitch)  of  running  per  se  as  opposed  to 
the  amount  of  effort  as  reflected  in  energy  com.sumpticn.  It  is  presently  held  that  it  is  the  level  of 
oxygen  consumption  that  determines  effectiveness  of  training/conditionfog  However  running 
uphill  may  be  more  (or  less)  effective  than  running  at  a  faster  pace  on  level  ground.  desDite  the 
fact  oxygen  consumpnor^  for  these  aifferenr  types  of  exercise  may  be  identjccl. 

We  will  then  seek  to  determine  the  quantitative  importance  of  the  parameters  such  cs  frequency, 
duration  and  intensity  through  use  of  multiple  regressior*  analyses.  Next,  we  will  study  the  role  of 
creatine  and  creatine  phospnare  as  the  "switch"  using  correlation  techniques. 

The  levels  of  these  substances  at  the  end  of  an  exercise  bout  will  be  determined  with  standard 
techniques  end  correlated  statistically  with  the  increase  in  endurance.  A  significant  correlation 
will  mean  there  is  a  relationship  between  the  variables,  although  not  necessarily  a  "cause-anc- 
effect  relaticnsnip." 

Rnally.  we  will  consider  the  possibility  of  utilizing  short-term  exercise  programs,  coupled  with 
creatine  and  creatine  phosphate  levels  in  muscle,  as  a  possibte  predictor  of  the  efficacy  of  icnger 
training  programs.  If  a  significant  correlation  between  muscle  creatine  or  creatine  phosphate 
levels  and  endurance  exists,  four  different  exercise  programs  rangi  ng  from  modest  to  hea^vy  will  be 
conducted.  This  process  should  yield  a  wide  range  in  measurable  endurance  after  eight  weeks  of 
training.  Subsequently.  20  rats  will  be  assigned  to  each  exercise  regimen.  Ten  rats  will  be  sacrificed 
after  one  week  of  training  and  their  muscles  removed,  immediately  post-exercise,  and  analyzed 
for  creatine  and  creatine  phosphote.  The  remaining  ten  rats  in  each  group  will  complete  the 
eight-week  program  and  then  be  retested  for  quantification  of  their  "physical  endurance  level  "  ff 
creatine  and  creatine  phosphate  levels  after  one  week  of  training  are  highly  correlated  with  the 
results  of  an  eight-week  training  program,  the  knowledge  of  the  effects  of  various  training 
programs  can  be  accrued  at  eight  times  the  previous  rate. 

FINDINGS  TO  DATE:  This  project  was  formally  approved  by  NIHR  on  26  August  1980.  No  findings  are 
presently  ovoilable. 

APPLICABILITY-  If  the  mechanical  determinants  and  motecular  stimulus  for  increased  physical  fitness  can 
be  identifieo.  it  will  be  possible  to  formulate  highly  efficient  physical  therapy  programs  for  persons 
with  a  wide  vcnety  of  physical  disabilities.  Ideally,  we  will  be  able  to  apply  our  findings  to  ^■he 
c!inicai  setting  therebv  increasing  the  rate  of  the  rehabilitation  process  (shortening  the  required 
period  of  hospitalization  )  while  concomitantly  increasing  the  gamut  of  activities  in  which  persons 
with  severe  physical  disabilities  may  participate  after  hospital  discharge. 

221  Increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with 
Obvious  Physical  Disabilities 

Prtnctpcl  Investigator:  Sue  Hobart,  M-A. 

Status:  New 

Dotes:  June  1980-June  1982 

Cost:  Annual  $13,306  Projected  Total  $26,612 

RT  Annual  $8,885  RT  %  of  Annual  Total  67% 

Annual  Report  Reference:  New  Project  -  will  appear  in  Annual  Report  ^15 

OBJECTIVES:  The  overall  purpose  of  this  project  Is  to: 

1   develop  a  structured  Social  Skills  Training  Package  (SSTP)  (in  videotape  format)  for  use  with 
ohysically  disabled  rehaoiiitaticr^  clients; 

2,  assess  the  SSTP's  ability  to  improve  social  comfort  and  social  skills  in  this  population; 

3.  determine  whether  recently  disabled  and  long-term  disabled  clients  differ  in  the  benefits  derived 
^cm  training  with  this  package; 

d  determine  wherher  there  are  interactions  between  specific  client  (orgcnismic)  vanables  end 
3cec:fic  ^eorm.enr  (situation)  ^variables. 

To  achieve  the  overall  purcose.  the  following  hypotheses  will  C3  tested: 
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1.  Patients  with  low  self-devaluotic  e.,  little  loss  of  self-esteem  following  disability)  will 
demonstrate  greater  overall  social  . .  nfort  and  social  skills,  both  before  and  after  training,  than 
will  patients  with  high  self-devaluation  (i.e..  greater  loss  of  self-esteem  following  disability). 

2.  Regardless  of  self-devcluation  level,  patients  receiving  cognitive/social  skills  training  will 
demonstrate  greoter  changes  in  social  comfort  and  social  skills  than  will  patients  receiving  a  no- 
treatment,  attention-only  control. 

3.  There  wit!  be  on  interaction  effect  between  self-devaluation  and  training: 

a.  Cognitive/social  skills  training  will  result  in  greater  changes  in  social  comfort  for  patients 
with  high  self-devaluation  than  for  patients  with  low  self-devoh  iotion, 

b.  Cognitive/social  skills  training  will  result  In  greater  changes  in  social  skills  for  patients  with 
iow  seif-devaluation  than  for  patients  with  high  self-devaluation, 

4.  The  following  factors  will  be  related  to  scciai  comfort  level:  (a)  age,  (b)  extent  of  neurological 
impoirment.  (c)  marital  status,  (d)  occupational  status,  (e)  time  since  injury,  (f)  locus  of  control, 
(g)  self-esteem<  (h)  functional  impairment  and  (i)  self-evaluation  of  body,  intelligence  and 
personaiity. 

METHODOLOGY:  We  wilL  first.  ( 1 )  identify  interpersonal  situations  having  the  potentiat  to  creote discomfort 
for  disabled  individuals  and  (2)  select  those  situations  to  be  used  in  the  SSTP  topes.  To  devise  a 
program  directed  toward  sensitive  interaction  situations  most  likely  to  arise  as  a  function  of 
disability,  the  procedures  established  by  Goldfried  and  D'Zurilla  \^ill  be  followed.  These 
investigators  presented  a  methodology  for  systematically  and  empirically  developing  valid  skill 
training  programs  directed  to  the  behaviors  required  by  specific  populations. 

Content  of  training  topes  will  be  based  on  situations  judged  to  create  socio!  disccmfort  for 
wheelchair-bound  individuals,  as  determined  from  interviews  with  patients,  disabled  persons  in  the 
community  and  rehabilitation  center  staff  members.  Scenes  may  focus  on  refusing  insistent  offers 
of  help,  asking  for  assistance,  dealing  with  intrusive  questions  about  disability,  and/or  initiating 
conversation  with  oble-boaied  people.  Such  situations  were  ranked  as  relatively  high  in 
producing  social  discomfort  in  Dunn's  study  with  spinal  cord  injured  patients. 

Subsequently,  we  will  produce  the  topes  to  be  used  in  the  project.  The  specific  treatment  which 
will  be  presented  on  videotape  although  focusing  on  training  situations  appropriate  to  the  neeos 
of  the  physically  disabled,  will  follow  a  forr^ot  for  outomoted  presentations  devised  by  McFall  and 
Liilesond  for  general  assertion  training  which  has  been  found  to  be  effective  with  college  students 
and  psychiatric  inpatients.  The  treatment  paradigm  consists  of  seven  parrs:  ( 1 )  the  narrator 
describes  the  situation.  (2)  clients  ore  instructed  to  imagine  on  acceptable  social  response  to  the 
s]tuotion,  (3)  clients  then  view  a  model  handling  the  situation  appropriately,  (4)  the  narrator 
provides  coaching  comments  about  cn  appropriate  social  response  to  the  situation,  (5)  clients 
ore  instructed  to  reflect  on  their  response  and  its  correspondence  ro  criteria  for  on  appropriate 
response.  (6)  the  situation  is  redescribed,  and  (7)  client:  ere  once  cgcm  asked  to  imagine 
responding  appropriately. 

Each  training  session  will  follow  the  some  format  However,  different  situaricns  will  be  cc\/eoo 
during  the  first  two  sessions.  whHe  the  third  will  be  a  review. 

Foflcwing  production  of  the  SSTP  tapes,  we  will  utilize  existing  materiel  to  produce  c  smotl  series  of 
videotapes  on  some  non-sccicl  aspects  of  ohysical  disability  for  use  cs  controls.  Specifically, 
control  tapes  will  be  created  that  ere  approximately  equal  in  length  to  rhe  training  tapes,  but 
which  do  not  include  content  relevant  to  social  fuf^ctioning. 

When  both  the  "expenmentol"  and  "control"  topes  hove  been  completed,  app.oohate  training 
orocedures  will  be  developed.  A  Training  Specialist  who  will  work  with  project  particiccnts  will  be 
trained  in  the  use  of  the  training  proceaure?  to  ensure  consistent  presentation  of  materials. 

At  this  point  pre-selected  psvchoiogicci  testing  Instrument  (  Rotter  Locus  of  Control  Scale  and  the 
Physical  Disability  Assertion  Inventory  developed  by  Dunn.  Von  Horn  end  Herman j  ^ill  be 
adCDted  for  oral  presentation  to  subjects  with  limited  hand  function. 

VVe  wiil  then  develop  benoviorol  role-ploy  situations.  Half  the  items  wiil  be  situations  utiiizea  as 
stimulus  moteieiscn  the  irair  ng  topes;  the  rememing  situetionswiil  serve  esgenerelizetion  items 
TO  be  administered  only  at  p;e-test  end  post-rest.  Clients  will  ce  presented  with  auaiotaped 
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situations  ana  will  be  asked  to  provide  an  appropriate  response  which  will  be  recorded  on  a 
second  audiotape. 

A  validation  session  will  be  conducted  using  physicaily  aisabieo  ccnnmunitv  members  and 
hosDitaiized  volunteers.  Revision  m  the  aucio-rcpe  stimulus  scenes  will  be  mcce  as  required  fo 
arrive  at  a  task  for  which  rhere  is  vcriaricn  in  response  among  subjects. 

Prior  to  actual  use  of  the  '"experimental"  and  "ccntroi"  tapes  we  will  develop  a  sccnng  procedure 
for  rating  roie-play  responses.  We  hasten  to  add  that  criteria  of  socially  comfortable  behavior  will 
be  determined  from  the  social  skills  training  literature,  Forexampte,  a  subject's  response  to  a  given 
stimulus  siruation  could  be  evaluated  on  relevance,  assertiveness  (as  opposed  to  aggression  or 
passivity),  and  hesitancy  (latency  to  respond).  Comments  from  socially-skilled  physically 
disabled  people  obtained  during  identification  of  treatment/ evaluation  situations  will  senye  as 
sample  responses.  Observers  (who  will  be  unaware  of  each  treatment  suojecr's  locus  cf  control 
status)  will  be  trained  to  rate  responses.  Reliability  of  ooserver  ratings  will  be  assessed  on  sample 
responses  prior  to  data  collection. 

Prior  to  assignment  to  treatment  or  central  groups,  the  Locus  of  Control  Scale  will  be  administered 
to  all  subiects. 

A  block  randomization  procedure  will  be  followed  so  that  approximarely^qual  numbers  of  high- 
sconng  (externally-oriented)  and  iaw-scoring  (internally-oriented)  subjects  will  be  assigned  to 
treatment  and  control  groupings.  To  the  exient  that  it  is  possible,  subjects  will  be  matched  on 
variables  such  as  sex  and  level  of  functional  independence.  This  methca  of  assignment  yields  a 
design  in  which  locus  of  control  and  treatm.ent  grouping  are  independent  variables. 

.All  subiects  wilt  also  complete  the  Assertion  Inventor/  and  the  Behaviorci  Rcie-P!ay  Test  during  the 
prerreatmef^r  session.  Subjects  will  then  rei'um  fcr  three  d5-minute  sessions  (either  training  or 
control)  spaced  within  a  twc-vyeek  interval.  Following  these  sessions,  ail  subjectswiil  complete  the 
post-treatment  assessment,  using  the  Assertion  Inventory  and  the  Behavicral  Role-Ploy  Test. 
Conrrol  group  mem.bers  will  then  be  offered  on  oDportunl^/  ro  receive  treatment  at  a  future  ^ime. 

Dcra  will  then  be  ccGuired  end  analyzed  from  (1 )  the  early  rehabilitation  copulation  sample 
(n-'dO)  ard  from,  the  long-term  rehobili ration  sample  (n=:4C)  in  occcracnce  with  onoivtic 
techn:ques  selected  Curing  the  design  phase  of  the  project  (NOTE:  several  onolvsis  techniques 
have  ceen  considered.  They  include;  analysis  of  variance  with  repeated  measures,  analysis  of 
covariance  with  pretesting  scores  serving  cs  covoriotes  for  past-testing  scores,  or  use  of 
ccrrelatianal  techniques.  Correspondence  betv/een  outcom.es  from  the  various  analyses  wiiibe 
noted.) 


NDlNGS  TO  DATE.  Tnis  proiect  was  formally  approved  by  ^4IHR  on  26  August  1980.  No  findings  are 
cresently  cvailable- 


PPLiCABILlTY  It  is  commonly  ccknow!^*^ged  bv  rehaDilitarion  personnel  that  following  discharge  from 
the  rehabilitation  setting,  many  clients  withdrew  socially,  becoming  sfgnificcnrlv  tess  active  then 
prior  to  rheir  oisobiiiW  Freauentiy.  these  clients  do  not  function  anywhere  near  the  level  of  their 
pnysicol  capacity.  Similarly,  clients  who  do  remain  active  may  experience  considerable  stress 
when  interacting  wtth  the  non-disabled.  It  •A/ould  be  benef?ciai  if  this  aiscomfcrt  could  be 
olleviotea  by  appropriate  training  incorporated  into  the  overall  rehoDilitation  process. 

In  this  study  we  pion  to  devercp  a  Social  Skills  Training  Package  for  phvsicoily  disabled  persons 
that  is  largely  self-contained  and  capable  of  being  administered  in  different  settings  oy  cersonnei 
with  markedly  cilfferent  professional  exoerience  and  training.  Video-taped  mcceiing  'S  the 
excerimental  treotm.ent  modality  we  hove  chosen  because  cf  tts  versctility  and  dccumenred 
ability  to  redLice  anxiety  end  increase  knawleage.  Th,e  research  plan  includes  evaluaticn 
comconents  to  c .  less  whether  ( 1 )  the  social  skills  training  package  improves  social  comfort  one 
social  skills  and  (2)  client  iccus  of  control  orientation  differentiolly  affects  response  to  training. 
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222  Mechanisms  of  Pyelonephritis  in  Spinal  Cord  Injured  Patients 

Principal  Investigator:  George  P.  Hemstreet  M.D. 

Status:  Discontinued 
Dates:  June  i977-October  1980 

Cost:  Not  Applicable 

Annual  Report  Reference:  ^i4,  Page  205,  R  67 

OBJECTIVES:  To  in^/estigate  the  miechanisms  involved  in  kidney  tubule  cell  destruction  in  chronic  pyeionephntis. 

METHODOLC-^V:  In  the  first  phase  of  this  project,  kidney  tubule  cells  from  rat  and  human  kidneys  v^/ere 
cultured  and  radiolobeled  with  ='Cr.  The  second  phase  focused  on  development  of  the  -'Cr 
microcytotoxicity  assay  and  the  growth  of  gram  negative  E.coli  bacteria  and  the  preporaricn  of 
lipopolysaccha rides.  In  the  final  phase,  various  c^/totoxic  mechanisms  that  may  be  invoiveo  \r\ 
kidney  tubule  cell  destruction  were  investigated.  These  mechanisms  include  meosurement  cf 
direct  cell  mediated  c^/totoxlcity  and  antibody  dependent  celluiarcytotoxicity.  Target  cells 
include  normal  cultured  kidney  cells,  normal  cultured  kidney  cells  treated  with 
lipopolysaccharides  and  normal  cultured  kidney  cells  incubated  with  bacterial  exotoxins. 

RNOINGS  TO  DATE;  Rats  hove  been  injected  with  purified  glycolipid  form  Salmonella  minnesota  Re  595  in 
one  kidney  and  injections  of  saline  in  the  contralateral  control  kidney  Statistically  significant 
differences  (p<  .005)  in  the  inflammatory  responses,  with  lesions  similar  to  pyelonephritis  hove 
been  observed  in  the  Re  glycolipid  injected  kidneys  compared  to  the  scline  injected  kidneys. 

To  investigate  the  presence  of  cytotoxic  antibody  to  cultured  rat  kidney  tubule  cells,  a  ^'Cr 
release  assay  was  used  in  which  per  cent  cytotoxici^/  was  determined  by  the  cmounr  of  '^'Cr 
released  by  cell  lysis,  in  the  presence  of  antibody  ana  complement  Normal  rat  kidney  tubule  ceils 
were  disaggregated  and  labeled  with  sodium  ^'chrcmate.  Cells  were  then  incubated  in  the 
presence  of  guinea  pig  complement  with  sera  from  norm.al  rets  or  rats  receiving  either 
IntraperiToneaJ  (i.p.)  injections  of  Re  glycolipid  or  intrarenal  iniecrions  of  Re  glycolipid  or  saline. 
Control  sera  were  either  rabbit  anti-rat  kianey  rubL  'e  cell  s^i.ajm  (positive  control)  or  fetai  bovine 
serum  (FBS.  negative  control). 

Analysis  of  the  data  revealed  a  significant  aifference  in  per  cent  cytotoxicity  at  the  1:1  end  12 
serum  dilutions  loetween  normal  rat  senjm  and  intrarenal  so-  ne  irijected  serum  when  compared 
to  intrarenal  glycolipid  injected  serum  (p<  01).  There  was  i.o  difference  between  normal  rat 
serum  or  saline  injected  rat  serum.  A  comparison  of  normal  rat  serum  with  i.p.  Injected  glycolipia 
rat  serum  and  rabbit  anti-rat  kidney  tubule  cell  serum  showed  a  significant  difference  between  dil 
groups  (p  <  .01)  at  serum  ailutions  ranging  from  1:1  to  1:3. 

To  investigate  possible  genetic  predisposition  to  kidney  tubule  ceil  death  and  pyelonephritis, 
lipopolysacchcride  (LPS)  responsive  C.3H/HeN  mice  and  LPS  non-responsive  C^H/HeJ  mico  were 
studied.  Each  strain  of  mice  received  weekly  injections  of  punfiea  glycolipid  prepared  from 
Salmonella  minnesota  Re  f'^'S  in  the  right  kidney.  The  contralateral  k;dnev  served  cs  o  sciine 
injected  control.  At  the  end  of  four  wt^eks.  animals  were  sacrificed  and  kidneys  removed  for 
histologic  evaluation. 

A  pronounced  inffammarcrv  resconsewas  observed  in  rhe  C:H/HeN  respcncer  kidneys  which  was 
Significantly  different  (p  <  01)  from  those  observ/eo  In  the  CjrH/HeJ  non-resconaer  kidneys.  A 
significant  difference  (p  <  0^)  was  observed  in  the  degree  of  inflcmmarion  beiwean  giycolipid 
injected  kicneys  and  saline  injectea  kidneys  in  rhe  C:H/HeN  mice.  Further  analysrs  reveoted  no 
significant  difference  in  the  degree  of  inffammation  between  glycolipid  and  saiine  injected 
kidneys  of  the  non-responder  mice. 

Competitive  inhibition  hemagglutination  asscys  were  performed  on  purified  C::H/HeN  end 
CjH/HeJ  kidney  tubule  cell  membranes  to  determine  iicopolysaccharide  receotcr  denslfy 
voriabilit/  Analysis  of  results  from  six  separate  experiments  revealed  CjH/HeN  kidney  membranes 
bind  and  remove  from  solution  significantly  more  (p  <  01)  glycolipid  than  C.?H/HeJ  kidney 
membranes.  These  results  ere  incicative  of  greater  LPS  receptor  densib/  on  rhe  kianey  tubule  ceil 
membranes  of  the  responaer  mouse  strain. 

Antibody  c^/totoxicity  tests  were  performed  on  cultured  C -H/HeN  end  C.iH/l-ieJ  kianey  tuDule  ceils 
usrng  a  --Cr  release  assay  Per  cent  c'/totoxlCi^/  was  determined  by  theomount  of -'Cr released  at 
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ceil  lysis.  Kidney  tuoute  ceUs  from  both  srrainsof  mice  were  ore-incuoateo  with  either  Pe  giycoiioia 
or  cell  culture  media  (to  sefve  as  o  control  group),  laceied  with  sodium  ^'chromcre  and 
incubated  with  either  raocit  anti-j^s  glycoilpic  serum,  or  fetal  bovine  serum  (FBS.  to  serve  cs  a 
control)  -n  the  presence  cf  gumec  oig  complement  Tests  were  receared  'our  times 

■''he  per  cent  cvroroxici^/  ( averagec  from  four  I'ests)  of  oil  cn^i-Re  glycoiioic  serum  ailutiors  resreo 
on  the  C:H/HeN  resDonaer  ktdney  tubuie  ceils  cre-incubctec  witn  Re  glyccilpio  was  consistently 
Higher  than  the  CjH/HeN  ceils  pre-incubated  with  meaia  alone,  or  the  C:H/HeJ  kianev  ceils  pre- 
incubated  with  either  Re  glycclipid  or  meoic. 

As  a  continuation  of  the  ='Cr  release  cytotoxicity  assays  and  competitive  hemcgglut' notion 
inhibition  tests  performed  on  rats  and  mtce,  these  assays  were  extended  to  include  cultured 
humon  kidney  tubule  cells.  However,  before  these  tests  ccuid  be  performed  on  the  kianey  ceils  a 
method  had  to  be  devefopea  for  the  fsoiation  and  punfication  of  kidney  ceifs  from  othernum.cn 
renci  tissue  components. 

Human  kidneys  were  acquired  from  patients  undergoing  radical  nephrectomy  or  nephrectomy 
for  oenign  disease.  Kidneys  were  perfused  and  sections  without  gross  evidence  of  extensive 
scarring  were  minced  ana  washed  with  tissue  culture  media.  For  disaggregation,  various  en2?/mes 
and  enzyme  combinations  wer^  ^ested  to  determine  techniaues  which  yielded  ^he  greatest 
number  of  viable  ceils  A  combination  of  trypsin  and  collagenase(tvpe  !i)  was  found  to  yieid  the 
greatest  number  of  viable  cells  per  gram  of  tissue  with  a  range  of  ^0  ^  X  10'  totaf  viable  cells gram 
of  tissue  to0  6x  10=  tot::!  viable  cells  /  gram  of  tissue  among  16  different  normal  kidneys.  Viabilitv 
rcngeo  from  Qa%  to  75%  with  a  mean  viability  of  85  d%  -  16% 

CeJis  were  further  purified  by  fractionation  in  isokinetic  or  isopycnic  gradients  by  velocity 
sedim.entction.  The  average  compcsition  of  cell  suspensions  prior  to  separation  was  61  3%  7  4% 
pu'^e  with  respect  to  kidney  cells.  Purification  of  kidnev  epitneiial  cells  by  isokinetic  grcdjent 
effected  a  00.4%  z  2.2%  purification  as  compared  to  7^  3%  z  ^.5%  in  the  isopycnic  gradient 

The  imccrtcnce  of  fresnlv  purified  human  xtdney  cells  fs  emphasized  by  J'ne  aforem.entioned 
AOCC  end  ^'Cr  c^/totoxICI^/  tests  in  the  ret  and  mouse  model  svstems. 

The  coility  to  obtain  pure  human  kidney  tubule  cell  suspensions  will  enabie  us  to  extend  the 
animal  models  to  the  human  system  m  future  research  activities 

Since  the  last  Research  Directory  reporting  cycle,  the  following  manuscripts  have  been  submittea 
for  editorial  consideration  or  published  or  are  currently  'in  press": 

1  Hemstreet.  G.P  .  Enoch.  P  G..  Lloyd.  LK.  and  Fine.  P  R  ( 1980)  Lipid  A  induction  of  cytotoxic  antibody 
to  cultured  syngeneic  kidney  tubuJe  cei's.  Kid.  \ni.  (In  press). 

2.  Hemstreet.  G.P  and  Brown  AL.  (1980)  Re  glycclipid  induced  pyelonephritis  m  responder 
(C^H/HeN)  and  non-responder  (CjH/HeJ)  mice.  Fed.  Proc.  39' 141. 

3.  Hem.street.  G.P.  Brown.  A.L..  Fine.  PR  and  Casself,  GH,  (1980)  Experimental  .-^yeionephnris 
'ndijCQC  by  Re  giycolipic  from  Salmonella  minnesota  Re  595  Absir.  30th  Ann.  Me*:^  Am.  Sec. 
Microbiol.  (B33)  22. 

d  Hemstreet.  GP  ,  Brown.  A.L  and  Fine.  PR  (1950)  ^mmunoiogicat  mechanisms  of  Pe  giycoiioid 
^nducea  oyeioneohritis  in  resooncer  (C:H/'HeN)  ancJ  non-responaer  (C  H/HeJ)  mice  4th  Int. 
Cong.  Immunol.  (In  press) 

5.  Enoch,  P  G  Hem.street.  G.P  and  Fine.  P  R.  (1980)  Tissue  discggregarion  of  human  kidney  ceiiswirh 
further  isopycnic  and  isokinetic  gradient  purification,  invest.  Urol,  (in  press). 

6  Hem.street.  G.P.  Brown.  A.L..  Fine.  PR..  Molay.  M.P  and  Wheat,  RVV  Kidney  tubule  ceil  ceath 
induced  by  Re  glycclipid  from  Satmonella  minnesolo  Re  595  (Submittea  forpubiicotion)  Invest. 
UroJ. 

7  !•  • -•rnstreet  GP.  Brown.  A.L.  cna  Fine.  PR  L;pid  A  inducea  kidney  tubufe  calf  cytotoxiciW  in 
C:H/HeN  end  C:H/HeJ  mice.  (Submitted  for  publicoricn)  J.  E:<p.  Med. 

APPLiCABlUr*^'  A  more  precise  understancing  of  immunoJogic  mecnanisms  associated  v/itn  pyelone- 
ohritis  w!ll  be  useful  ^n  developing  more  appropriate  I'ecnniques  for  r  'e  management  cf  unncry 
tract  infection  and  recurrent  pyelonephritis.  Understanding  host-defense  mechanisms  m.ay  be 
important  in  prevention  of  acute  and  chronic  pyelonephritis. 
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Medical  Rehabilitation  Research  and  Training  Cenler 


CORE  AREAS 


Neuromuscular  Studies  Unit 

To  improve  clinical  management  of  neuromuscular  dysfunction  through 
development  of  advanced  techniques  in  diagnosis  and  understanding  of  cause 

and  control  of  neuro  motor  disturbance. 


Rehabilitation  Services  Evaluation  Unit 

improving  management  and  delivery  of  rehabilitatfon  ser\'ices  through  evaluative 
feeoback  of  programs,  procedures  and  devices  constituting  fhe  rehabilitative  process. 


Spinal  Cord  Injury  Retiabilitation  Studies 

To  develop  new  knowledge  in  the  prevention  of  medical  compiications.  the 
maximization  of  phvs;cat  and  psychologic  function,  resocjolization  and  vocational 

achievement  of  the  spinel  cord  injured. 


Behcvioroi  Studies  Unit 

To  improve  human  performance  of  the  physically  disabled  through  new 
undersrancing  of  the  behavior  of  the  disabled  individual,  significant  ethers  end  tne 

oroviders  of  rehabilitative  assistance. 


NORTHWESTERN  UNIVERSITY 


Henry  B.  Betts,  M.D..  Director 
Northv^estern  University  Medical 
Rehabilitation  Researcn  and  Training  Center 
Rehabititatior^  Institute  of  Chicago 
345  East  Superior  Street 
Chicago.  Illinois  60611 


COMPLETED  ACCESSION  NO. 

Post  Rehabilitation  Problems  and  Costs  (Harasymiw,  S.  Ph.D.)  223 

Therapeutic  Recreation  Outcome  (Harasymiw.  S.,  Ph.D.)  224 

Comparative  Study  of  ^^'ng  Suppoits  for  the  Subiuxed  iHemiplegic 

Shoulder  (Ritt,  B..  B.S..  O.T.R.)   225 

Patterns  of  Sensory  Integrative  Dysfunction  in  Adult  Hemiplegia 

(Chapparo.      OT.RO  226 

CONTINUING 

Vocational  Follow-Up  of  Physically  Restored  Unemployed  (Harasymiw.  S..  Ph.D.)  227 

Idiopothic  Scoliosis:  Structural.  Ultrastructural  and  Chemical  Pathology 

of  Paraspinal  Muscles  (SahgaL  V.  M.D.)   228 

Muscle  in  Chronic  Renal  Disease  (SahgaL  V..  M.D.)   229 

NEW 

Physical  Theraoy  Functional  Assessment  Scale  Validation  (Kommerer,  P..  R.PT.)   23C 

Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  (Sahgai.  V,  M.D.)  231 

Prediction  of  Post-Rehabilitatron  Clinical  Risk  (Carlson.  C,  R.N.,  Ph.D.; 

Halt.  N..  R  N„  M.S.)  232 

Evaluation  of  Recliner  Wheelchair  (Harasymiw,  S.,  Ph.D.)  233 


PROPOSED 

Prediction  of  Driver  Safety  in  Patients  with  Brain  Dysfunction 
Voiding  Cystogram  During  Anat  Stretch 

Scleroderma -Ui<e  Changes  in  Spinal  Cord  Injury  Patients  (Collcborotive  Study  with  RT-IP) 
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223  Post  Rehabiiitation  Problems  and  Costs 


status: 
Dates: 
Cost: 


Principal  Investigator: 


Annual  Report  Reference: 


S.  Horosymiw,  Ph.D. 

Completed 

April  1977-June  1980 

Annual  $15,689 
RT  Annual  0 

#i3,  Page  40,  R-<bO 


Projected  Total  $97,057 
RT  %  of  Annual  Total  0 


OBJECTIVES:  The  overall  purpose  of  This  project  is  to  study  severely  disabled  individuals  during  the  rehabili- 
tation post-discharge  period  to  determine  wny  some  patients  are  maintaining  successful 
adjustments  while  ethers  require  multiple  hospital  readmissions.  The  specific  objectives  are: 

1.  to  obtain  an  accurate  knowledge  (type  and  rate)  for  each  major  disability  of  follow-up  stresses 
and  complications  in  medicine,  mobility,  self-care,  work  adjustment  and  performance,  involve- 
ment with  family  and  significant  others; 

2.  to  identify  ways  that  patients  have  adjusted  to  problems  arising  post-discharge  and  identify 
techniques  that  can  prevent  complications  and  facilitate  adjustment  in  other  patients:  and 

3.  to  comoare  the  needs,  costs  and  recovery  stages  of  the  disabled  who  have  gone  through  reha- 
bilitation on  first  admittance  and  those  of  patients  who  have  had  several  readmissions. 

METHODOLOGY  The  subjects  for  this  study  will  consist  of  320  randomly  selected  PIC  patients  aischargea 
in  1976.  1977  and  1978.  Dichotomus  clas-Sification  will  be  made  m  terms  of  oatients  vyho  are  first 
admits  and  readmits,  regardless  of  the  eason  for  recdmirtance.  PaNents  will  oe  categorizea 
under  the  maior  categories  of  spinal  core  injured,  focal  cerebral  ana  "other" 

The  instruments  for  data  collection  are  sceciatly  i-jgned  questionnaires  ro  be  administered 
through  telephone  and  personal  inter/iews. 

Initial  oatient  functional  oerformance  data  at  admission  ana  at  discharge  will  be  taken  from 
The  Rehabilitation  Information  System  (REHABIS)  for  patients  aischarged  m  1976.  1977  end  1973. 
The  information  consists  of  demographic  data,  type  ana'extent  of  imoairment.  woe  and  extent 
of  disability,  tvpe.  amount  and  cost  of  services  provided.  REHABIS  also  has  the  caoac^W  ^o  input 
post-discharge  foilow-up  data  relevant  to  continuing  hanaicapping  concitions.  vocationci 
placement  or  extent  of  independent  living  and  the  amount  and  cost  of  continuing  services. 
Home  visits  are  also  being  made  by  research  staff  in  instances  where  acta  is  not  otherwise 


FINDINGS  TO  DATE.  The  project  is  currently  in  a  six-month  extension  phase  to  analyze,  implement,  and 
disseminate  the  information  to  potential  users. 

initial  cnalysis  on  a  selected  sample  of  oatients  shows  a  statistically  significant  reiarionsmo  when 
costs  are  grcuoed  into  singie.  douole  and  multiple  hospitalizations. 

!n  rorms  of  suoporr  services  received  lid  ^o  the  time  of  the  six  month  interview,  seme  "^0%  of  the 
patients  had  accessed  physician  services.  Physical  therapvcnd  nursing  services  were  unlizec  oy 
50%  of  the  sample,  with  an  odaitional  25%  receiving  occucationai  iheraoy  services. 

Utilizing  the  Prognosis  Indicator  instrument  social  workers  rated  patients  on  ten  aajective  scales, 
indicating  the  likelihood  that  the  patient  would  develop  proolem.s  m  fc^ur  major  fopicai  oreas: 
estimating  also  the  prooability  of  unplanned  recdmission  for  a  given  patient.  A  factor  cnalysis  of 
the  ratings  for  Time  1  and  Time  2  were  performed  to  reveal  the  underlying  structure  of  the  staffs 
judgments.  These  three  factors  con  oe  labeied  Potency  (f^ ).  Prognosis  (F2).  ana  Soc:coiiity  (F3). 
All  .'ariabies  are  uniquely '^c^ountea  for.  except  for  thre  intelligence  voroble.  which  seems  to  be 
related  to  all  three  fcctoi: 

These  date,  when  correlated  with  empirical  evidence  of  patients"  recdm.issions  and  difficulties 
with  reintegration  into  the  community  wiil  provice  c  solid  base  for  high  nsx  patient  icentification. 
Suosequenttv.  more  cost-efficient  intervention  progrcms  mov  then  oe  estcbiisnec  to  anticipate 
problems  before  they  prec:oitate  unnecessary  and  enduring  costs  ro  the  individual  and  socierv. 


available. 
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APc^LiCABlLITV-  if  is  Gnticipoted  that  The  close  tnvolvemenr  or  ^he  I'^IC  Scciai  vVcrk  Oeoartmenr  \n  rhe 
project  will  facihrare  furher  dissemination  end  irr.piemenraticn  of  crcgrammaric  cnanges  inro 
me  oepartmenfs  service  aehven/  svsrem  if  service  detiven/  nr.oaificaticns  ere  imDlemenreci  in  en 
ooerating  svsrem.  a  mucn  more  erficenr  mocet  can  then  oe  cevisec. 

J^ciicy  cnange  implications  include  tmrd-parrv  oayments  of  follow-ijo  services  as  an  'ntegrci 
comaonenr^of  comprehensive  mecicai  renaoilitation  Of  soecinc  relevance  is  tne  concept  of 
aoproDria^e  discharge  point  cno  monitoring  of  patients  post-discharge  to  esrcbitsh  a  preventive 
m.ainrenance  linkage  with  those  patients  who  are  specifically  'aennfied  as  hign  nsk 


224  Therapeutic  Recreation  Outcome 

Principal  Investigator:  S.  Harasymiw.  Ph.D. 

Status:  Completed 

Dates:  October  i977-September  1979 

Cost:  Annuel  Not  Specified  Projected  Total  $58,066 

RT  Annual  Not  Specified  RT  %  of  Annual  Total  89% 

Annual  Report  Reference:  ^13,  Page  56,  R-72 

OBJECTiVES. 

1   To  examine  the  type  ana  degree  of  patient  Darticipction  m  rhercpeuric  recreation  acrivrtiesand 
*o  deveicD  a  scaled  m.eosLire  of  tnts  participation. 

2.  To  develop  on  mdex  of  social  adjustment  which  reflects  patient  functional  performance  in  the 
physical  and  social  environment  considered  relevant  to  i-he  expected  outcomes  of  therapeutic 
recreation. 

3.  Tc  determine  whether  there  are  interrelationships  between  type  end  frequency  of  participation  in 
therapeutic  recreation  activities  and  the  patienfs  functicnai  performance  during  and  following 
rehabilitation. 

4.  To  determine  the  costs  of  rehabilitation  and  therapeutic  recreation;  partlcularty  to  determine  the 
relationships  between  costs  and  adjustment  outcomes. 

5.  To  identify  formal  therapeutic  recreation  follow-up  procedures  which  will  optimize  social  and 
recreational  achievement  by  the  patient  in  the  community. 

METHODOLOGV-  The  study  population  consisted  of  650  subjects,  divided  into  cross-sectional  and  longi- 
tudinal groups.  The  cross-sectional  sample  consisted  of  over  500  first  admission  inpatients  whose 
therapeutic  recreotion  porticipation  records  were  coded  and  entered  into  the  Rehabilitation 
Information  System  (REHABIS).  The  iongitudinai  populaticn  consisted  of  145  subjects,  who  were 
interviewed  initially  at  hospital  admission  to  determine  their  premorbid  leisure  activities  and 
again  at  one  month  post  discharge.  These  data  were  subsequently  merged  into  the  REHABIS 
system. 

The  cross-sectional  stuay  analysis  consisted  of  303  randomly  selected  merapeuric  recreation  (TT?) 
participants  at  RIG.  The  TR  porticipation  data  were  coilecteo  as  pert  of  the  normal  therapeutic 
recreation  activities  monitoring  process.  This  participation  information  was  used  as  the  basis  of  the 
random  sample  selection,  coded  and  matched  with  the  compurerized  records  of  the  some 
patients  derived  from  REHABIS.  Linking  the  tv/o  data  sets  allowed  compartson  of  TR  information 
with  demographic,  medical,  cost  and  psychosocial  information  contained  within  the  larger  data 


base. 


fn  addition  to  data  obtained  on  pre-morbid  and  in-hcuse  activities,  activities  tv/elve  months  post- 
discharge  were  monitored  by  telephone.  The  brief  interview  contained  questions  designed  to 
gather  information  on  activity  patterns  after  leaving  the  hospital. 

FINDINGS  TO  DAT:  Cross-sectional  data  analysis  shows  a  steady  increase  in  recreation  activity  partici- 
pation to  ODOut  the  midportion  of  the  study  penod  during  which  a  plateau  is  in  evjoence.  A  slight 
increose  is  seen  in  the  lost  period.  This  pattern  seems  logical  since  as  patients  begin  to  improve  in 
function,  they  become  progressively  more  active.  The  curve  also  mirrors  the  TR  Departments' 
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activities  in  conracring  new  patients  to  make  them  owcre  of  the  TP  program.  Younger  ccrienrs 
tend  to  hove  greater  participation  in  TR  activities  than  older  ones.  Also,  as  would  be  expectec, 
individuals  with  higher  funcTionol  levels  porricipote  more. 

The  iongitudinal  analysis  port  of  the  study  was  concerned  with  activities  in  which  the  individual 
continued  to  participate  or  no  longer  participates  and  the  reasons  why.  Net  surprisingly,  the  mere 
active  or  strenuous  the  acTivi^/,  the  larger  the  proportion  of  individuals  reporting  cessation  of  that 
activity  during  the  reporting  period.  Almost  60  percent  of  the  subjects  list  physical  limitations  as 
the  cause  of  their  lack  of  participation  in  previously  valued  activities.  Problems  related  to 
tronsporration,  access,  cost,  equipment,  personnel  needs  and  feelings  of  comforr  only  slightly 
influence  the  reported  changes  in  activity  patterns. 

Finally,  new  acti^/ity  patterns  post-discharge  were  investigated.  The  rwc  most  popular  new 
Individual  activities  were  playing  board  games  (ex.  checkers)  and  walking  for  physical  benefit. 

AFPLICABILiry:  The  information  generated  in  this  study  is  expected  to  be  employed  in  the  planning  of 
recreotion  programs  in  clinical  rehabilitoticn  settings.  In  addition,  this  information  would  be  useful 
to  community  recreation  managers  in  the  'ncorporotton  of  programs  for  the  physically  disabled. 

225   Comparative  Study  of  Sling  Supports  for  ttie  Subiuxed  Hemiplegic  Shoulder 

Principal  Investigcrtor:  B,  Ritt.  B^..  O.TJ?, 

Status:  Completed 

Dates:  October  1978-April  i980 

Cost  Annual  $5,036  Projected  Total  $17,090 

RT  Annual  0  RT  %  of  Annual  Total  0 

Anrjal  Report  Reference:  ^»^13,  Page  90,  R-i09 

CBoECTVES 

1  Desion  a  sim.pie.  safe  and  inexoensive  method  ^c  occjrareiy'  end  cbjecnvetv  measure  suo- 
iuxoTion  :n  The  r^emipiegic  3hGuiaer 

2.  Deveioo  crirerio  ror  aoeauate  fifring  of  c  srng. 

3  Comcare  four  mojor  siings  used  or  :?IC  *o  oeterm^'ne  meir  effecnveness  m  recucir^g  3uc:uxcricn 
d  Determine  ro  what  extent  normal  activity  cnanges  -he  nr  of  a  5(*ng. 

5  EstcDiisn  guidelines  'or  wnat  n/pe  of  sung  ro  prescribe  for  the  flaccid  versus  5pcs:ic  suciuxed 
hemiplegia  snouider. 

VIE^HODCLCGV' 
Hypotheses: 

Sim.Die  exrernoi  ^skm  surrace;  measurem^errs  cf  The  suciuxec  ^emiciegic  sncuicer  ccrreiare  vy:ih 
'acicicgicci  firaings  -n  cerermming:  ;a;  oresence  zf  suoiuxoncn  ana  [c)  aegree  iuc-uxaricn. 

2  A  cc^reioficr  exisrs  oen.veer  exterf  of  sudiuxarion  era  ^he  cegree  ''jf  e'cow  f?e>icr  ^  cnv  given 
sucject  %ever  arm  "crces  influence  exrenr  cf  sutDiuxoTicn  ,^  ] 

3  -cur  n/ces  zt  3i:pgs-  '^e  Cuff  ^/oe.  C:cv!Cuiar  S^^co.  --gure  5  arc  ^-^e  Shoulder  5aaa;e  ef^ecve'v 
'eauce  suoiuxation  cf  *he  nemicieg;c  snouiaer  n  ijrrmg  one  sranding  ocsiiions  ,0  .■  ar*er  nirioi 
^'TT^pg  ana  or:cr  ro  ocrivi^/  cna  ''o,  crrer  acrivir> 

d  'he  Cuff  %'ce  Sling  reduces  suoiuxar'a--^  -n  -r^e  riaccia  nemiciegic  shcuider  cerrer  *pcn  r^e 
Clavicular  Sfrao.  Figure  3  or  Shouiaer  Saaa;e  simgs. 

5  ^r.e  C:GviCuiar  Strop  simg  reduces  suoiuxaron  .n  rne  scasr^c  nemiciegic  ancuider  eerier  rhan  rhe 
C^ft  ^/pe.  r'gure  3  or  Shouiaer  Saccle  5::ngs. 

A  *ctat  ccouiaticn  of  5C  cersons  '.viil  be  involved  m  rhis  srudv  Of  rhese.  -C  will  be  ccie-bcdied 
cersons  oer.veen  rne  ages  cf  fifry  and  eignr/  ro  ser^e  cs  mefhcd  conrrcis  7he  remaining  -0 
persons  wril  be  chosen  ^rom  inparierirs  or  '"^IC.  'en  (10)  of  rhese  uQ  oerscns  wti)  hove  ^h^ee  x-rcys 
ana  exrernoi  mecsuremenrs  to  confirm  extent  cf  suoiuxction,  ^e  remaining  30  patienrs  wiil  have 
exremct  mecsuremenrs  cniy  cna  v/tii  unaergo  a  crescrrcec  set  of  ocTfvities  ana  me'^suremenrs 
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using  the  four  rest  slings. 

FINDINGS  TO  DATE:  A  quantitative  method  to  measure  subluxation  without  need  fcrx-roy  was  designee 
and  clinically  evaluated  in  this  study.  The  method  utilizes  an  inexpensive  device  which  measures 
the  distance  between  a  fixed  point  on  the  upper  arm  and  the  shoulder.  X-rays  of  the  shoulders  of 
groups  of  normal  ar^d  hemiplegia  subjects  validated  the  measurement  technique.  Using  this 
method,  four  slings  (Clavical  Strap,  Kagle,  Shoulder  Saddle,  and  Figure  8)  were  compared.  Thirty 
hemiplegic  subjects  were  measured  with  each  sling,  before  and  after  activity,  to  determine  the 
effectiveness  of  the  sling's  support.  Results  of  the  comparison  demonstrated  that  all  slings  reduced 
subluxation;  the  Figure  8  sling  maintained  reduction  the  best  after  activity. 

Clinical  variables  of  musc!e  tone,  pain,  and  range  of  motion  showed  no  significant  relationship 
with  adequacy  of  sling  reduction.  Hovyever.  these  variables  must  be  consiaered  in  m.eeting  a 
patient's  individual  needs.  Tnus.  guidelines  for  sling  fit  and  prescription  vere  developed  for  clinical 
use. 

APPLiCABlLlTV-  The  rehabtiitation  teem  can  .:se  the  data  collectsd  to  more  efficientfy  aetermine  what 
Npe  of  sling,  if  any,  to  issue  to  hemiplegia  patients  with  subiuxed  shoulders.  !f  the  hypotheses  are 
disproved,  then  the  rehabilitation  teom  can  further  explore  alternative  methods  of  treatment 
If  the  dara  support  the  hypotheses  then  guidelines  can  be  estootished  for  the  most  effective 
sting  ro  issue  to  hemiplegia  patients  with  flaccd  or  spastic  subiuxed  shoulders. 


226  Patterns  of  Sensory  Integrative  Dysfunction  in  Adult  Hemiplegia 

Principal  Investigator:  C.  Chapparo.  O.T.R. 

Status:  Compieied 

Ooies:  October  1978-May  1980 

Annual  $4^26  Projected  Total  $2C,C58 

RT  Annual  0  RT  %  of  Annual  Total  0 

Annual  Report  Reference:  #13,  Page  109.  R-1i2 

OBJECTIVES.  Previcuslv.  therapists  at  the  i^enabjiifarion  insntute  of  Chicago  have  not  beer^  equipr^  with 
one  evaluation  instrument  ^//hich  is  specifically  designed  to  idennfy  types  and  patte'-ns  or  existing 
sensory  inregrative  dysfunction  involving  the  vanery  of  sensory  systems  affected  oy  stroke  A  tool, 
the  Sensory  integrarion  Test  Battery,  has  been  developed  at  the  I'^ehabiiitotion  in.^titute  to  aid 
occupational  therapists  m  particular  in  determining  such  sensory  integrative  probiemi  and  their 
effect  on  functional  ability. 

It  is  the  intent  of  the  investigators  that  this  be  a  pilot  study,  attempting  to  measure  clusters  or 
patterns  of  sensory  integrative  dysfunction  and  their  relationship  to  func^onoi  ooility  tn  adult 
nem.ipiegia. 

The  main  objecTives  of  this  project  are: 

!   'o  identify  oatterns  of  sensory  integrative  dysfunction  in  adult  hemiplegia  secondary  ro  cerecral 
vascuiar  accjaent. 

2.  o  determine  if  rhere  is  an  existing  retanonshic  ber^een  specrffc  patterns  of  sensory  integrative 
dysfunction  and  functional  aoitity. 

3  To  determine  if  ^here  is  an  existing  reiaticnsnip  ben^veen  Types  of  sensiory  inregrc'tve  cysfunction, 
osycnomernc  status,  types  of  speech  end  'onguage  dysfunction  ond  neu'c  Tgtcoi  status. 

4  To  determine  ^he  effectiveness  of  the  Sensory  integrative  Test  3attery  for  Adujt  Hemiclegia  in 
tdenti^/lng  deficits  ^n  orccessing  sen-^ory  'nfcrmation. 

METHGDOLCGV-  A  samoie  of  30  octients  between  the  ages  of  50  and  69  years  ^vith  a  diagnosis  of 
hemiplegia  seccndar/  to  cerebral  voscuiaracciaent  who  are  unaer  the  core  of  me  Pehaoititotion 
institute  ctrenaing  pnysicians  will  be  tested.  Cluster  analysis  wili  be  computed  on  scores  obtained 
*rom  the  Sensory  integration  Test  Banery  to  determine  existing  pa^ems  of  cysfunction  'n  accition, 
these  scores  v/ill  be  ccm.parec  with  scores  obtaineo  from  a  funcnonal  abilities profiieandsuocie- 
m.enrai  soeech  ionguage  end  psychology  information  retnevec  thrcugn  PE-*A8tS  (computerized 
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rehabilitation  ipfcrmanon  svsrem  at  r?lC).  A  neurological  screening  excrri  wiiJ  be  perfomec  by  a 
neurologist  to  verify  diagnosis  and  to  clinically  locaiize  the  lesion  site, 

FINDINGS  TO  DATE:  A  Sensory  Integrative  TesT  Bortery  for  Adult  Hemiplegia  has  been  developed  at  the 
RehabJiitaTion  Institute  of  Chicago  for  use  in  determining  the  exrenr  of  such  processing  problems 
and  their  effects  on  functional  ability. 

This  pilot  study  explotec  the  efficacy  of  the  use  of  this  test  batte.  /  on  adult  hemipiegic  patients; 
and  determined  specific  types  and  oatterns  of  multisensory  process'ng  problems  in  right  and  left 
hemiplegia.  Additionally,  relationsnips  between  age.  sex,  neurological  classification,  speech  and 
language  classification,  functional  status  and  measures  of  sensory  integrative  dysfunction  were 
computed. 

APPLICABILITY:  Occupational  therapists  at  the  Rehabilitation  Institute  of  Chicago  have  begun  to  utilize 
this  test  instrument  as  a  more  consistent  method  of  evaluating  sensory  processing  problems  in 
adult  hemiplegias. 

227  Vocational  Fol|pw-Up  of  Physically  Restored  Unemployed 

Principol  Investigator:  S.  Harasymiw,  Ph.D. 

Status:  Continuing 

Dotes:  April  1978-Septemb3r  198^ 

Cosh  Annual  $49,6iQ  Proiected  Total  $^33^33 

RT  Annual  $27,13-!  RT  %  of  Annual  Total  55% 

AnnuaJ  Report  Reference:  ^13,  Page  33.  R-45B 

OBJEC  7ES. 

1  To  esto&iish  a  sysremottc  vocorionci  rehotoitltation  f'oncw-up  program  'or  *ne  spincf  cc.:Cl  injured 
PiC  inpatient  popuiaTion. 

2.  To  vcJidcte  the  Joo  Potential  ReocJiness  Scale,  a  predicror  instrument,  which  j^ui  assist  the 
vocational  counselor  with  preliminary  screening  of  those  patients  who  may  oe  ready  for  a  voca- 
tional program. 

3   To  cemonstrare  effectlvenesi  ana  cost  of  such  a  system.aTic  vocational  follow-up  program. 

V1ETHODOLOGY:  The  purcose  of  this  project  Is  fo  increase  vocational  placemenf  of  severely  o/scoied, 
physically  restored  wno  are  unemployed  by  use  and  demonstration  of  c  pre-oianned 

vocational  se'\'\ce  follow-up  program. 

Pilot  project  P-d5A  demonstrcred  prelimincrv  fecsibiiih/  and  operating  crocedures  for  sucn  a 
program.  Tnis  oresent  definitive  project  will  prospectively  demonstrate  the  effectiveness  of 
the  program. 

Current  sysremotic  oppiication  of  earlier  idenrified  follow-uc  procedures  as  well  cs  cdvancec 
deveiopmenr  of  a  vocational  precicrive  instrument,  rhe  ^oo  Porentiol  Readiness  Sccie  (jpr^S). 
snould  result  m  increased  frequency,  soeed,  end  duration  of  vocational  ciacemenr  of  rne  scmai 
cord  injured. 

The  subjects  will  consist  of  former  and  prospective  PIC  patients  discharged  between  Janucrv  ^  v  73 
end  June  1980  whose  cases  ere  considered  Closed  (e.g..  physicelly  restored  but  unemployea)  by 
tne  Vocational  .Rehabilitation  Department  or  PiC.  Addifional  cntena  for  sample  selection  ore 
Clients  discharged  from  PiC  whoare  in  rhe  lODor  mar^<et(not  students,  housewives  or  rehired),  and 
Clients  residing  in  rhe  312  telephone  area  coae  region. 

The  study  pocuiatlon  wiii  be  divided  fnto  h^/o  somples.  cross-sectlonal  and  longitudinal,  'he 
cross-sectfcnat  grouo  will  be  composea  of  300  suojects.  The  iongiruamos  grouo  will  becomccsed 
of  a  sample  of  1GC  £Ci  oatienrs  discnorged  from  R\C  during  rhe  crcjecr  period.  These  suojecrs  will 
be  caministered  the  JPf^S  at  five  points  m  rime:  3.  t>.  12.  13  end  2d  months  post  a;scharge. 

Rehabilitation  data  (medical  and  functional  status,  degree  of  disaDiii^/.  reciaivjsm,  costing 
information,  cctivities  of  living  functioning,  ere.)  will  be  mcnitorea  as  retrieved  from  the  com- 
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purenzecJ  data  bases.  MRSCICS  and  REHABIS  ( MRSClCS  is  the  Midwesr  Regional  Soinai  Cord  injurv 
Core  System  and  REHASiS  is  the  Rehaoiiitarion  Information  System  of  the  Renadliitarion  insriture 
of  Chicagoy 

FINDINGS  DATE.  The  achievements  ""o  care  include  9d  compiered  ^FRS  'ongituafnal  'nrerviews  wmcn 
comprise  a  rorcl  active  foliow-up  sam.pie  of  65  discharged  rencbnirctea  RIC  .nparenrs  currently 
being  monitored  for  possible  vocational  rehaDihrarion  tnrerventton.  A  separate  cross-sectional 
samole  utilized  for  JPRS  deveiopmenr  ana  validation  includes  113  clients  to  acre. 

Findings  will  not  be  available  until  1981, 

AFPLICABILITV-  It  is  hoped  that  the  procedures  being  studied  and  demonstrated  in  this  project  will  maxi- 
mize the  frequency  and  speed  of  vocational  p  acement  of  the  severely  physically  disabled  by 
integrating  the  vocational  follow-up  procedure  into  the  comprehensive  medical  rehabilitation 
process. 


228  Idiopathic  Scoliosis:  Structural,  Ultrastructural  and  Chemical  Pathology 
of  Paraspinai  Muscles 

Principal  Investigator:  V.  Sahgal,  MD, 

Status:  Continuing 

Qotes:  October  1978-Septenit5er  i9b2 

Cost  Annual  $22,311  Projected  Total  $100,311 

RT  Annuol  $9269  RT  %  of  Annv.al  Total  42% 

Annual  Report  Reference:  «^13,  Page  72,  R-9SA 

OBJECTl^/ES:  The  possible  role  of  the  spinal  muscles  in  the  couscrrion  and  progression  of  some  ccses  of 
"idiopathic"  scoliosis  has  long  been  suspected.  In  this  study  morpholcgicci.  histochemicci. 
uitrastnjcturai  and  quantitative  electron  microscope  analysis  will  be  done  on  the  paravertebral 
muscles  at  the  apex  of  the  cur\/e  on  either  side  of  the  curvature,  with  a  biopsy  from  the  gluteus 
maximus  acting  as  a  control  muscle.  The  questions  asked  in  the  investigation  ore: 

'  'G  rhere  a  '^side-related"  pathology  in  carasomal  muscies? 

2.  Can  giuteus  muscle  be  taken  as  an  "unaffected"  region? 

3  What  is  rre  nature  of  abnormality'^ 

4  Is  rhere  any  significant  difference  m  quantitative  distribution  of  cell  organelles'' 

METHODOLOGY:  The  studies  carried  out  on  biopsy  scecimens  ere  done  m  depth  and  tnclude- 

1  Moroholoov  with  standard  haematoxvlin  and  eosfn.  modifiec  Gomon  s  rrichrome  and  other 
srams.  Enzyme  histochemistry  to  detect  myofibrillary  ATPase.  DPNH  ana  onoscnorylase  acttvl^/ 
which  would  differentiate  fiber  ^/pes  having  oxidative  ana  giycolvtic  metaooiism, 

2.  HtsTogrcms  are  mode  depicting  the  distribution  end  rne  numoer  of  Type  ;  and  Type  li  fibers  for 
;hree  regions  in  each  biopsy  (i.e..  gluteus  maxim.us.  concave  end  convex  apex).  Mean  fiber  size 
diameter  is  also  calculated  for  eocn  riber  p/ce  in  each  region  of  paraspmai  muscle. 

3,  Eiecron  microscopic  studies  of  3il  three  kinds  of  muscles  (gluteus  maximus.  concave  opex  cna 
convex  opex)  for  each  biopsy. 

d  viorohometnc  studies  on  eiectronmicrograp^s  cs  described  in  derail  the  report  on  chrome 
renai  Cfseose  by  Loud's  method  (1^62). 

Methods  of  musc:e  btoosy.  histccnemistry  and  morphometries  have  been  described  m  earlier 
=5roiect  PR'OP,,  Routine  tM  processing  cna  EM  quantitative  methods  t^ave  oeen  aescnbea  m 
RT-20  Report  ^^10.  Projecr  s?-98A. 

^•NDiNGo  "O  DATE,  in  this  croject  six  coses  of  "idiccctmc  scoiiosis  '  '-^cve  been  carefuiiv  analyzed.  Histo- 
cnemical  ATPase  cctivir^/  end  morcncmetnc  studies  on  PcrasDinai  and  ncn-somci  musc:e  reveal 
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Tvce  '1  ctrccnv  anc  i:nuSL;ci  2  ^cno  of  T'^/ce  i  '/ce  H  'icers.  ^arnologicai  c^cnges  were  .-^cr 
connnec  to  •he  ^uscies  m  •^^e  some  region  cut  v/ere  cisc  fcunG  i  giureus  musc:e  of  currcc^s. 
jitrasTrucrurai  study  5hc^weG  'he  presence  of  aonorrrsc!  nemaline  ^'oas  'n  ^vo  oicosies  C^ner 
cncnges  jnciucec  lOiC  one  glycogen  m  rne  suDSCrcoiemma!  '^egion  u^trasTrjcrurci  c-cnrirar-ve 
ST'oCses  of  cehuicr  organelles  .n  ^c^ur  Dicos:es  incicorec  '^ign  /cnarions  ;n  -re  ctsrncurron  zf 
mirccncndno,  gtycogen.  iipid,  ere.  m  various  biopsies,  'he  jcrrer  work  is  snii  in  c  orenmuncr/  sioge 
ona  promises  ro  oe  yen/  useful  v^^hen  extended 

APPLICABILITY:  Study  findings  will  be  applied  toward  a  rational  basis  for  diagnosis  and  uitinnaTe  ciinical 
managerrent  of  idiopathic  and  perhaps  secondary  scoliosis.  The  principal  imnnediaTe  use  will  be 
for  establishing  the  basis  of  the  pathologic  nnechanism  causing  scoliosis. 


229   Muscle  In  Chronic  Renal  Disease 

Principal  Investigator:  V.  Sahgai,  M.D. 

Status:  Continuing 

Dates:  October  i978-September  i982 

Cost  Annual  $21,019  Projected  Total  $107,809 

RT  Annual  $5,007  RT  %  of  Annual  Totai  24% 

Annual  Report  Reference:  ^13,  Page  136,  R-1 13 

OBJECTIVES:  The  following  cuestions  were  pnmarily  asked: 

1.  Whet  is  I  he  nature  of  the  morphological  or  sTrucrural  changes  observed  in  the  biopsy'^ 

2.  How  ar'i  the  different  fiber  types  effected  when  seen  on  the  basis  of  giycolyric  or  oxidative  enz^/me 
srainirig? 

3.  \s  there  any  unusuai  storage  of  metabolic  product  or  accumulation  of  other  cigcnelles  in  a  cell? 
is  there  any  quantitative  significance  os  regards  to  fiber  size  end  fiber  type'^ 

5.  Is  muscle  involvement  a  primary  or  secondary  effect? 

6.  Whet  organelles  in  a  fiber  are  especially  effected  at  subcellular  level? 

7.  What  is  the  distribution  of  various  celluiar  orgonelles  in  these  biopsies? 

VIETHODOLCGY-  Fifteen  patients  who  have  been  on  chrome  peritoneal  or  hemodialysis  for  over  6  months 
duration  and  who  have  ciinicclly  apparent  muscle  weakness  will  be  included  in  rnis  study. 
Patients  with  renal  disease  secondary  to  lupus  erythematosus  and  diabetes  will  be  exciudea 
since  these  disorders  can  independently  cause  muscle  involvement. 

1 .  The  pcrtienrs  will  be  examined  clinically  and  muscle  strength,  both  proximally  and  aisrally.  graded 
from  C-5  according  to  the  recognized  technique. 

2.  ^e  following  blood  tests  will  be  performed  on  alt  patients:  C3C  end  differential.  SiVlA-l2.  serum 
celoum.  phospnorous.  CPK.  Aldolose.  LDH,  sodium  end  poressium  will  else  be  done. 

3.  Nerye  coneuction  velocities  and  EiVlG  will  be  dene  in  ell  subjects. 

d.  iVluscie  biopsies  will  be  taken  when  clinically  incicored  from  rhe  appropriate  proximal  muscie.  The 
proximol  muscle  is  cnosen  to  guerd  egelnst  the  oossibte  effeets  of  chronic  denervation  In  distal 
miuscles  due  to  dense  polyne»  zpafhy.  When  open  biopby  cennot  beobteined.  needle  t  psy 
v-^ill  be  used.  The  muscle  obtoins  ■  ^  will  be  divided  into  ^//o  segments  for  studying  merphoiogy  end 
histochemistry  end  electron  microscopy. 

FINDINGS  TO  DATE:  The  follov^ing  points  hove  been  brcughtoutvery  clearly  in  the  present  study  of  muscle 
oicosies  ftom  porients  with  cnronic  renal  diseese  (10  patients  studied  to  date): 

^  There  is  a  clear  inaication  of  nonspecific  myopathic  changes  in  muscie  as  seen  histochemicaily 
as  weii  es  ultrastructurailv  Degenerative  changes  ere  also  cpcarenr  in  some  biopsies. 

2.  These  degenerotive  charges,  in  most  cases,  are  accom.panied  by  distinct  type  il  atrcpny  cs  seen 
frcm  histocnemical  ATPese  staining  as  well  os  histociram  analyses. 
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3.  Histochemicaily.  both  Sudan  Black  -^nd  Oil-red-O  staining  showed  high  iipic  content  in  fibers  of  3 
biopsies.  This  high  lipid  content  indicated  the  presence  of  neutral  as  weil  as  conjugated  lipid  in 
the  fibers. 

d.  EM  quantitative  studies  showGCi  that  accumulations  of  glycogen  granules.  liDid/Hpofuscin 
material  and  mitochondrio  were  higher  in  suDsarcoiemmel  areas  than  in  central  regions  of 
muscle  fibers. 

5.  High  lipid  content  in  three  muscle  biopsies  of  renai  patients  is  particularly  noteworthy.  Except  for 
polymyositis,  other  neuromuscular  disorders  do  not  show  such  high  lipid  content  in  their  n^uscie 
fibers. 

6.  High  lipid  content  of  these  3  cases  can  not  be  correlated  to  their  clinical  diagnosis. 

APPLICABILITY:  This  study  hopes  to  provide  a  basis  for  understanding  the  mechanisms  leading  to  neuro- 
muscular complications  in  chronic  renal  diseose.  Its  results  will  be  utilized  by  physicians  and 
scientists  in  medical  schools,  comprehensive  rehobilitotion  medicine  centers  and  renal  dialysis 
units  in  hospitals. 


230  Physical  Therapy  Func:iional  A^cessment  Scale  Validation 

Principal  Investigator:  P.  Kamm#:>rer.  R.P.T. 

Status:  New 

Dates:  October  i979-Sev;  tember  1980 

Cost:  Annual  $37,999  Projected  Total  $37,999 

RT  Annual  $10,508  RT  %  of  Annual  Total  28% 

Annual  Report  Ref^.ence:  ^^3,  Page  154,  R-i3S 


OBJECTIVES: 

1 ,  To  develop  and  validate  more  sensitive  and  precisely  scaled  physical  therapy  resting  rT>easures 
for  use  in  assessment  of  patienr  funcrionaJ  ability  and  functional  restoration  gain. 

2,  To  develop  normative  datOi  using  the  validated  sc  jie.  for  rehabilitation  patients  during  the  course 
of  rehabilitation. 

3,  To  determine  the  overall  effectiveness  and  utility  of  the  developed  assessment  instrument  in 
clinicoi  practice. 

METHCDOLOGV:The  methods  include  an  exhaustive  review  of  the  relevant  literature  which  will  identify 
the  various  functional  ability  scales  appropriate  for  physical  therapy  (mobility  and  certain  areas 
of  activities  of  daily  living).  Items  used  in  currently  existing  instruments  will  be  arronged  in 
hierarchical  fashion  and  assessed  for  response  patterns  and  quality  of  response.  Gradations  of 
item  scales  will  be  developed  to  provide  more  structured  item  bases.  Patient  proto^y'pe  data  will 
be  gathered  through  qualitative  observations  and  quantitative  measures  by  the  physical 
therapist.  The  patient  assessments  will  then  be  correlated  with  existing  ADL  meosures  ana 
rehabiiitoTion  outcome  factors,  routinely  gathered  in  rhe  .'?EHABIS  (rehaoiiitation  mform-ction 
system  at  RIC)  data  base.  Statistical  analysiswill  then  be  performed  to  standardize  the  insrrument 
and  provide  rehabilitation  patient  diagnostic  rmrms  that  could  be  used  in  other  corr.prehensive 
medical  rehobilitation  centers.  A  totct  of  2C0  first  admission  patients.  1C0  each  with  spinal  c^tJ 
injury  and  stroke  will  be  employed  to  validate  the  new  instrument,  usin^-^  item  analysis,  factor  and 
Cluster  analysis  and  regression  analysis  to  determine  instrument  reliability,  validity,  stability  end 
ut(lf^/. 

FINDINGS  TO  Da;  I::  Preliminary  data  analysis  has  begun.  Howe>yer,  the  full  sampleof  200  test  resu'^-s  will  be 
necessan/  in  order  for  meaningful  conclusions     be  ditiv/n. 

APPLICABILITY:  The  completed  functional  jssessmenr  scale  will  be  of  use  to  a  variety  of  persons  in  rehabili- 
^•ation  medicine.  Specificaily.  the  scaie  can  be  used  by  physical  and  possibly  occupational 
rheroDib-ts  in  rhe  identificarion  O'  behavioral  units  that  require  treatment  and  in  the  assessment  of 
patient  progress. 
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231   Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia 

Principal  Investigator:  V.  Sahgal,  M.D. 

Status:  New 

Dates:  October  i979-SeptGnribef  1981 

Cost:  .  Annual  $39,792  Projectec:  Total  $82,269 

RT  Annual  $8494  RT  %  o/  Annual  Total  22% 

Annual  Report  Reference:  ^^3,  Page  162,  R-136 

OBJECTIVES:  To  cJerermine: 

1.  The  abnormalities  in  nefve  conduction  velocities  and  EMGs  in  hemipiegio. 

2.  The  possibility  of  on  associated  lower  motor  neuron  dysfunction  in  some  patients  with  hemiplegia. 

3.  Whether  amyotrophy  is  a  signiflcarit  finding  in  hemiplegic  patients. 

4.  Whether  disuse,  frozen  shoulder  and  vasomotor  altera!  lOns  ere  contributing  factors  in  the 
pathogenesis  of  hemiplegia  amyotrophy. 

5.  Whether  impairment  of  nerve  conduction  velocities  is  related  to  either  reduction  of  cutaneous 
temperature  or  neural  compression  to  which  hemiplegic  limbs  are  more  susceptible  than  normal 
extremities, 

6.  Whether  EMG  end  pathologic  findings  are  suggestive  of  '*myopathjc"pcttem. 
7-  The  ultrostructural  features  of  involved  miuscte  in  hemiplegic. 

8.  Whether  the  neurophysiological,  histochemical  and  ultrasrructurai  changes  in  the  hemiplegic 
muscles  are  indicorive  of  "loss  of  neurai  trophic  influence"  on  skeletal  muscles. 

.VETHOCCLOGY: 

C!inical  Examination:  ^  venfy  patients  with  CVA-ccused  hemiplegia  will  De  given  a  defailed 
neurclcgicai  examiner  ^n.  Special  emphasis  will  be  placed  on  parieral  lobe  signs.  Muscular 
system  excminarion  will  emphasize  the  presence  or  absence  of  tone  and  atrophy.  Atrophy  woujd 
be  defined  as  loss  of  muscle  bulk  os  compared  to  the  norm.cl  side.  A  clinical  method  will  be  used 
to  grade  atrophy.  Whenever  possible,  the  results  of  EEG,  CT  Scan  and/cr  angiography  will  be 
incorporated  for  localization  of  the  lesion. 

Eiectrophysiologic  Studies:  Nerve  conduction  velocities  of  the  median  and  common  peroneal 
nerves  will  be  performed  by  the  conventional  r^^chniques.  The  sound  side  will  serve  as  control.  F- 
locp  latencies  will  be  performed  in  the  upper  extremities  to  assess  rhe  integrity  of  the  intraspinal 
pathway. 

Electron^vography:  The  proximal  ona  disrat  muscles  of  the  hemiplegia  limb  will  be  subjected  to 
eiectromyograpnic  examination  using  monopojcr  electrodes  and  a  TECA-4  machine.  The 
fntegrity  of  rhe  myoneural  junction  will  be  studied  using  conventional  rechniaues  of  reperitive 
srimuiotion.  Permanent  records  will  be  kept  of  all  the  electrical  studies. 

Muscle  Biopsies.  To  determine  and  Quantify  the  structural  and  uitrcstructurol  characteristics  of 
muscles  tn  20  patients  with  stroke  ana  hemiplegia.  Mainly  --loc^^ies  from  the  biceos  muscle  wii!  be 
ODsen/ed.  Tne  biopsies  will  be  studied  for  their  mcrphotogy  using  histological,  histochemical. 
hisromerhc  and  uitrastrucrurai  studies,  including  EM  stereolcgy. 

Myoneural  Junction:  The'e  hr;:ve  been  reports  (Chokrcverp/  ond  Ba.ron,  1970;  Chokroverfy,  et  oi., 
1973)  of  tncreas-e  in  siz^  of  suon^-^urol  opparatu.s.  The  presence  of  cholinesterose  activity  at  the 
myanei"'ci  junction  would  indicaT^T  the  presence  of  motor  innervation.  Size  of  the  subneural 
apporarus  would  be  d'.nermined  t)y  morphom.etric  studies  and  by  staining  method  using  on 
Incubation  medium  with  acetylthiocholine  as  rubstrate.  Motor  end-plcte  will  be  located  at  EM 
level  by  Engel's  m.etho-i  (197G). 

Findings  to  DATE:  To  date,  three  cases  of  hemiplegia  have  been  stucied.  In  cll  |-hree  cases  there  was 
marked  atrophy  of  both  proximal  and  distal  muscles  with  hypotonia.  The  difference  of 
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circumference  betv/een  the  normal  side  and  the  paralyzed  side  ranges  from  one-nclf  inch  to 
on  inch.  Circumference  of  arm  was  meosured  6  cms.  from  the  acromion  process.  Deep  tendon 
reflexes  were  brisk  in  all  of  these  cases.  No  fascicuiotions  were  observed.  There  was  arsrlnct  range 
of  motion  limitation  only  at  the  shoulder-girdle  level  in  all  three  cases. 

All  three  cases  were  undergoing  regular  physical  therapy  programs  consisting  of  passive  range  of 
motion  and  positioning. 

Analysis  of  Data:  The  findings  to  date  show  that  the  significant  atrophy  seen  in  our  cases  was 
associated  with  porietai  lobe  syndrome  with  normal  n.eA/e  conduction  velocities  indicating  intact 
distal  nerve  segments,  normal  F-wave  latencies  indicating  normal  proximal  nerve  segment  and, 
perhaps,  anterior  horn.  Decreased  interference  pattern  reflects  inability  to  recruit  motor  units  while 
positive  sharp  waves  indicate  membrane  irritability.  These  findings  suggest  an  intact  anterior  horn 
but  an  altered  volitional  control.  The  muscle  biopsies  show  Type  tl  fiber  atrophy  both 
histochemically  and  ultrastructurally,  indicating  selective  involvement  of  the  Type  II  vanety  of 
motor  units.  The  presence  of  brisk  reflexes  indicates  an  intact  or  heightened  stretch  reflex. 


From  this  data  we  conclude  that  the  atrophy  in  these  patients  is  not  caused  by  any  lesion  of  the 
anterior  horn,  the  plexus,  or  peripheral  nerve.  Further  studies  to  rule  out  the  effect  of  disuse  are  in 
progress.  To  that  end  the  patients  with  spastic  hemiporesis  of  long  duration  with  atrophy  will  be 
studied. 


APPUCABILITV:  The  goals  in  the  treatment  of  a  hemiplegia  limb  are  to  maintain  range-of-motion.  m.uscle 
bulk  and  strength,  and  to  restore  functional  use.  Muscle  atrophy  and  contraction  are  significant 
deterrenrs  to  effective  range-of-motion  and  muscle  strengthening  and,  rhus.  the  total 
rehabilitative  process.  The  mainstay  of  therapy  now  is  passive  ronge-of-motion  and  waiting  for 
functional  return.  If  we  knew  the  mechanism  of  muscte  wasting,  then  appropriate  techniaues 
ccutd  be  apoMed  for  maintenance  of  muscle  bulk.  Reas*3ns  for  muscuiar  atrophy  ere  going  to  be 
investigated.  Depenaing  on  the  findings  of  pathogenesis  for  muscle  atrophy,  appropricte 
measu'res  would  be  taken  and  the  mode  of  therapy  accordingiy  would  be  determined.  Effects  of 
exercise  ori  thes3  patients  will  also  be  investigated. 


232  Prediction  of  Post-Rehabilitation  Clinical  Risk 

Principal  Invesiigators: 


Status: 
Dates: 
Cost: 

Annual  Report  Reference: 


Carolyn  Carlson,  RJM.,  Ph.D. 
Nancye  Holt,  Ri^.,  M^. 

New 

May  i980-Decennbef  1982 

Annual  $26407 
RT  Annual  0 

^13,  Page  175.  R-144 


Projected  Total  $183^17 
RT  %  of  Annual  Total  0 


OBJECTIVES:  The  project  intends  to  develop  tvw'o  reliable  and  valid  instruments  that  will  facilitate  prediction 
of  the  degree  of  success  or  difficulty  a  client  will  hove  in  maintaining  health  and  preventing 
complications  following  discharge  from  a  rehabilitation  program,  Foliowing  are  specific 
objectives  for  the  study. 
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To  further  develop  and  validate  predictor  instruments  which  are  efficient  and  "transDortcble". 
These  instruments  will  give  an  objective  measure  cf  those  patients  with  varying  degrees  of  risk  for 
physical  complications  and/or  psycho-scctal  ceTerioration  (regression)  following  Ciscnarge  from 
a  rehabilitation  hospital.  These  predictive  instruments  will  include  prognosis  scales  relating  to  the 
following  eight  independent  variables: 
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a  Knowledge  of  the  effect  of  the  disability  on  the  body  and  subsequent  health  care  needs, 
compliance,  and  utilization  of  learning 

b.  Physical  statu*: 

c.  Family  and  socio!  support  systems 

d.  Psycho-sociai  functioning 

e.  Adjustment  to  afscoiiity 

f.  Financial  resources 

g.  Community  resources 

h.  Premorbid  lifestyle  and  coping  style 

2.  To  determine  the  significance  of  demographic  data  in  identifying  predictive  risk  factors.  Demo- 
graphic data  from  the  medical  record  (face  sheet)  and  REHASIS  will  be  Incorporated  into  the 
study: 

a.  Age 

b.  Sex 

c.  Marital  status 

d.  Level  of  education 

e.  Ethnicity 

f.  Length  of  time  of  initial  acute  car©  and  rehabilitation  hospitalization  cost 


3.  To  establish  "norms"  for  degrees  of  risk  and  significant  variables. 

4.  To  establish  a  training  program  for  professional  nurses  at  the  Rehabilitation  Institute  of  Chicago  to 
U5e  predictor  instruments  in  discharge  planning. 

5.  Evaluate  impact  of  instruments  in  preventing  problem.s. 


METHODOLOGY;  Methods  for  developing  on  effective  and  valid  preoictor  instrument  are  the:  ( 1 )  Spinal 
Cord  Injury  Knowledge  Questionnaire,  for  the  first  phase  of  the  study  and  (2)  The  Outcome 
Predictor  Scales,  for  the  first  phase  and  an  adapted  version  for  the  second  phase  of  the  study  cn 
brain  injured  clients.  Both  tests  have  been  developed  and  pdof  tested  by  nurse  clinicians  and 
nurse  educators  in  rehabilitation. 


The  SCI  Knowledge  Questionnaire  will  be  administered  to  150  first  admission  spinal  cord  injury 
patients  one  to  two  weeks  prior  to  discharge  and  at  the  time  of  the  first  follow-up  visit  within  fo^^irto 
eight  weeks  of  discharge.  The  Outcome  Predictor  Scales  will  be  completed  by  the  nurse  therapist 
assigned  to  the  patient  and  by  the  assistant  head  nurse  on  the  unit  within  two  weeks  of  dischorge. 
Outcomes  will  be  assessed  at  four  to  eight  weeks,  six  to  eight  months,  and  one  yeor  by  someone 
who  does  not  have  knowledge  of  the  predictions.  Procedures  using  appropriately  modified 
Outcome  Predictor  Scales  will  be  followed  for  150  first  admission  brain  damaged,  non-psychotic 
patients.  The  instruments  will  undergo  data  analysis  and  validation  scrutiny  to  determine  their 
consistency  and  reliability. 


HNDINGS  TO  DATE:  This  project  began  in  May.  1980.  Itisstilt  in  thefirst  phase  of  data  collection;  no  analysis 
of  data  has  yet  been  done. 


APPLICABILITY:  Valid  Clinical  risk  prediction  instruments  would  aid  in  the  establishmentof  objective  criteria 
for  terminating  c  patient  from  an  active  Institute  follow-up  program.  Therapist  use  of  the  predictive 
instruments  early  in  the  course  of  rehabilitation  would  identify  those  patients  in  need  of  more 
creative  programs  to  improve  the  predictor  variables.  F:nally.  the  instruments  will  provide  an 
objective  base  that  will  allow  for  more  efficient  use  of  resources  available  to  the  patient. 
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233  Evaluation  of  Recliner  Wheelchair 

Principal  Invesiigotcr:  S.  Harasynniw.  Ph.D. 

Status:  New 


Projected  Total  $34,627 
RT  %  of  Annual  Total  2i% 


Annual  Report  Reference:  ^13,  Page  176.  R-1S9 

OBJECTIVES: 


1 .  To  determine  demographic  and  other  characteristics  that  distinguish  current  recliner  wheelchair 
users  from  nonusers  in  the  relevant  quadriplegic  population. 

2  To  measure  benefits  of  using  the  recliner,  iricluding  avoidance  of  pressure  ulcers  and  consequent 
rehospitalizotion,  increased  employment  end  earnings,  and  improved  household  income. 

3.  To  meosure  the  costs  of  purchase  and  maintenance  of  recliner  units,  and  the  average  yeors  of  use 
of  such  units. 

4.  To  determine  the  different  methods  of  financing  purchase  of  the  chair. 

METHODOLOGY:  Two  samples  of  functionally  equivalent  disabled  persons  will  be  identified,  each  group 
composed  of  80  people.  The  recliner  chair  users  will  be  paired  with  a  similar  "contror'  sample  of 
nonusers  identified  from  available  registers  of  disabled  persons.  The  individuals  in  both  groups  will 
be  interviewed  to  determine  the  extent  of  functional  capabilities,  medical  complication 
incidence,  employment  and  educational  status.  In  addition,  the  hospitals  in  which  individuals 
have  received  treatment  will  be  accessed  for  length  of  stay,  cost,  and  reason  for  hospitalization 


HNDINGS  TO  DATE:  To  data  the  subject  population  has  been  identified  and  a  literature  review 
conducted.  The  first  phase  of  interviews  directed  at  recliner  choir  users  is  nearly  completed. 
Selection  of  the  diagnostic  specific  samples  to  whom  the  nonuser  study  invitations  will  be  sent  is  in 
progress. 

APPLICA8ILIT/:  At  present,  many  physicians  do  not  know  of  the  claims  of  the  recliner  choir  for  relief  of 
decubitus  ulcers  nor  hove  these  claims  been  substantiated  by  controlled  research  techniques, 
though  examination  of  Individual  welfare  before  and  after  choir  purchase  has  led  many 
physicians  to  prescribe  recliners  to  subsequent  patients.  Description  of  the  specific  purpose  end 
paybacl<  features  of  the  choir  couid,  if  they  were  supported  by  reliable  evidence,  lead  to  wider 
prescription  and  use  of  the  chair  in  appropriate  circumstances.  Reimbursement  and  voucher 
approval  policies  of  insurance  companies,  welfare  departments,  and  other  third  party  payers 
would  also  be  offected. 
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CORE  AREAS 

Work  Potential  of  the  Retarded 

An  exploration  of  the  capacities  for  empioyment  of  mentally  retarded  persons 
including  those  not  traditionally  eligible  for  vocational  rehabifiration  services. 

Counseling  the  Mentally  Retarded  and  Improving  Service  Delivery 

CenTrat  to  thrs  core  is  the  role  of  the  counseior  m  habilitating  menraily  retcrdecJ 
client.  It  has  been  broadened  to  include  research  which  evaluates  rehab'ii'rarion 
programs  toward  the  end  of  improving  service  dsiivery 


Research  on  the  .'jpecial  Needs  of  the  Mentally  Retarded 
with  Multiple  Handicaps 

Activities  which  include  special  studies  of  the  blind  retarded  and  deaf  retarded 


Deinstitutionalization  and  Community  Adjustment  of  the  Retarded 

Exploring  key  variables  associated  with  successful  community  adjustment 
of  the  retarded  and  dealing  with  social  skill  training,  communrty  altitudes  and 
community  based  residential  facilities. 
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CONTINUING 

Group  Homes  for  the  Mentaliy  Retarded  in  the  Rehabilitation  Process: 
Barriers  to  the  Deliverv  of  Habilitation  Training  to  the  Severeiy 
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TRANSFERRED 

Effects  of  Goal  Setting  Training  on  the  Job  Performance  of  the  Mentally  Retarded 

PROPOSED 

Family  Involvement  in  the  Habiiitation  of  Developmentally  Disabled  Youth 
Normative  Vocational  Evaluation  Data  for  the  Multiply  Handicopped 
Home  Respite  Care  Seryices 
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234  Factors  Underlying  Successful  Adjustrrient  of  the  Retarded  Releosed 
from  Institutions 


Principal  Investlgaior: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 


Nancy  J.  Bell.  Ph.D. 
Completed 

July  1973-Decennber  1979 

Annual  $11,665 
RT  Annual  $8,395 

#9,  Page  134.  R-21 


Projected  Total  $195,000 
RT  %  of  Annual  Total  72% 


OBJECTIVES: 

1  To  assess  changes  in  the  characteristics  of  the  retarded  individuals  who  are  furfoughed  and 
discharged  from  residential  facilities  during  an  eight-year  period. 

2.  To  study  the  relationship  beKveen  individual  characteristics  of  the  retarded  persons  and  the 
critical  behaviors  they  exhibit  which  result  in  success  or  failure  in  community  adjustment 

3-  To  evaluate  the  role  of  various  supportive  services  which  are  important  in  maintaining  retarded 
persons  in  the  community. 

4.  To  study  the  quality  of  the  personal,  social  and  vocational  life  of  retarded  persons  who  hove 
been  furioughed  or  discharged  fromi  state  residential  facilities. 

5.  To  compere  the  procedures  and  operational  philosophies  regarding  furlough  ana  aischarge 
of  residents  in  eiever  residential  facilities. 

6.  To  assist  not  only  the  Texas  Department  of  Mental  Health  and  tVlental  Retardation,  but  agen- 
cies throughout  the  country,  in  developing  more  effective  plans  for  selecting  end  training 
retarded  individuals  for  community  placemer^t  and  for  developing  communify  services. 


METHODOLOGY:  The  first  stage  of  this  project  involved  mailing  questionnaires  to  a  sample  of  500  former 
residents  of  Texas  state  schools  for  the  retarded  who  were  discharged  from  1963-1973.  Various 
topics  relating  to  community  adjustment  were  addressed  in  these  questionnaires.  Background 
data  on  each  subject  were  provided  by  the  Institutions.  Personal  interviews  were  conducted  with 
a  sub-sample  of  both  those  who  responded  and  those  who  did  nor  return  the  mail  questionnarre. 
Stage  One  of  the  study  was  designed  to  permit  comparison  of  those  discharged  in  post  years  wi  th 
those  furioughed  from  institutions  in  1974  in  Stage  Two.  StageTwoofthestudy  involved  a  longitudi- 
nal fof  low-up  of  those  individuals  furioughed  for  at  least  90  days  from  any  of  the  Texas  srate  schools 
during  1974.  These  people  were  contacted  shortly  after  seooration  from  the  institution  ana  then 
periodically  thereafter  for  approximately  2-  2  years,  individuals  from  all  age  and  aoiiity  levefs 
were  included  in  the  sample.  At  each  communl^/  contact  information  was  obtained  from  a 
personal  interview  with  the  client  a  guardian  or  houseporent  interview,  and  observations  made 
by  the  interviewer  about  the  client's  behavior  and  environment  Guardians  or  houseparents  were 
also  asked  to  complete  an  adaptive  behavior  rating  form.  This  rating,  along  with  ratings  of  wori< 
skills,  were  also  provided  by  state  school  personnel  at  the  time  of  a  subject's  furiough.  Upon  a 
client's  return  to  the  institution,  guardians  and  state  personnel  were  asked  to  provide  informatjon 
about  reasons  for  return  and  problems  encountered  in  the  community.  Informorion  was  obtained 
for  all  subjects  in  the  form  of  background  and  psychometric  data  from  institution  records.  In  order 
to  compare  community  lifestyles  and  problems  of  previously  institutionalized  retarded  persons 
with  those  of  nonretarded  community  residents,  a  short  form  of  the  client  interview  was  admini- 
stered to  151  residents  of  Lubbock,  Texas,  who  were  similorto  theretarded  sample  in  age.  sex.  and 
ethnic  characteristics. 


417 


Texas  Tech  University 


FINDINGS  TO  DATE:  Mail  Survey.  Based  upon  information  obtained  from  approximately  39%  of  the 
sample,  there  were  lifesh/ie  differences  beKveen  ability  groups  (IQ  below  55  and  iQ  55  or  oDOve) 
on  most  variables  examined.  The  lower  ability  group  was  living  a  more  sheltered  life  and  ap- 
peared to  be  more  dependent  upon  others  then  the  high  ability  group.  Examining  adaptive 
behavior  scores  in  relation  to  employment  suggested  that  some  minimal  level  of  skills  may  be 
important  but  beyond  this  minimum  level,  increasingly  higher  scores  did  not  differentiate  the 
unemployed  from  those  employed.  Thus,  while  it  might  be  possible  to  develop  predictive  esti- 
mates of  the  likelihood  of  employment  and  degree  of  independent  living  based  upon  IQ  and 
adaptive  behavior  scores,  this  prediction  would  not  be  very  precise.  The  most  important  difference 
between  high  and  low  ability  individuals  moy  involve  a  variety  of  community  support  factors. 
These  environmental  factors  include  kind  of  training  received  while  in  the  institution  and  agency 
assistance  in  the  community.  Those  with  iQ's  above  55  received  more  training  and  agency 
support  than  did  the  !ower  ability  group,  which  may  in  itself  be  a  primary  reason  for  community 
lifestyle  differences.  In  comparing  leisure  activities  of  retarded  persons  with  the  non-retarded,  the 
respondents  were  divided  into  three  major  groups  for  analysis:  moderately  retarded  (IQ  beiow 
55),  mildly  retarded  (IQ  55  and  above),  and  community  sample.  Types  of  leisure  activities  were 
categorized  as  community  interaction  (attendance  at  movies,  restaurants,  clubs,  etc.)  or  social 
activities  (contact  with  friends,  dating,  etc.).  In  community  interaction  activities,  the  mildly 
retarded  did  not  differ  from  the  community  sample.  In  the  areas  of  social  activities,  however, 
participation  of  the  conrimunity  sample  exceeded  thatof  themiialy  retarded  group,  which  in  turn 
exceeded  that  of  the  moderately  retarded.  Differences  betv/een  the  groups  in  socio-economic 
and  marital  status  are  possible  explanations,  as  are  IQ-related  differences  in  social  knowledge 
and  skills,  differences  in  opportunities  to  meet  people  and  possible  constraints  placed  on  social 
life  by  living  at  home  with  parents.  Personal  evaluation  of  lifestyle  was  measured  by  responses  to 
items  asking  which  things  were  problems  from  the  respondent's  point  ofview.Agreaternumberof 
the  retarded  than  of  the  community  group  reported  problems  findings  friends  (same  and 
opposite  sex)  and  problems  figuring  out  what  to  do  with  their  time.  Longitudinal  Follow-Up.  Dora 
collection  was  completed  in  June,  1976.  A  total  of  582  individuals  were  included  in  the  sample. 
The  final  current  status  on  each  client  was  established  as  of  October  31 . 1 976.  three  years  afterthe 
first  furiough  reports  were  received.  As  of  that  dare.  55%  had  received  discharges  from  the 
institutions.  32%  were  still  on  furlough  status.  1 2%  hod  returned  and  were  residents  of  the  institutions, 
and  1%  were  decreased.  Analysis  of  differences  between  those  who  remained  In  the  communi^/ 
versus  those  who  returned  to  the  institution  atony  point  has  revealed  that  the  returnees  were  likely 
to  be  older  (over  30);  placed  in  group  homes  or  with  employers;  end  placed  near  state  schools. 
Returnees  also  tended  to  have  less  income  and  less  involvement  in  social  relationships  and 
activities.  Interestingly,  lower  IQ  clients  were  no  more  likely  to  return  than  higher  IQ  clients.  Major 
analyses  of  the  longitudinal  data  currently  underway  are  designed  to  clarify:  (1 )  what  the  status 
and  experiences  of  clients  are  at  different  rime  periods  after  furiough;  (2)  what  variables  change 
significantly  over  time;  and  (3)  what  variables  predict  adjustment  at  various  times.  Findings  to 
date  indicate  that  most  indicators  of  community  adjustment  ore  remortcably  stable  over  time. 


APPLICABILITY;  This  study  will  provide  general  feedback  on  the  current  status  of  clients  who  have  been 
institution  residents  and  permit  comparisons  of  those  discharged  in  the  post  with  those  currently 
being  placed  in  community  settings.  The  identification  of  particular  areas  of  difficulty  shortly  after 
separation  from  the  institution  can  provide  the  basis  for  expanding  or  altering  emphasis  in  existing 
pre-releose  training  programs.  Similariy,  difficulties  occurring  later  after  separation  may  suggest 
the  need  for  certain  types  of  community  support  programs.  These  are  potential  long-range 
implications  of  this  Information  for  selecting  and  placing  residents.  This  study,  perhaps  in  com- 
bination with  the  resultsof  other  recent  studiesof  the  same  type,  may  permit  fairiy  good  prediction 
of  which  individuals  will  do  well  in  community  placement  at  a  given  point  in  time  and  thus  are 
ready  for  separation,  as  opposed  to  those  who  would  benefit  from  additional  training.  Also,  it  may 
aid  in  identifying  Important  determinants  of  the  type  of  placement  most  suitable  for  o  given 
individual.  It  is  hoped  that  the  findings  will  aid  both  institutions  and  community  agencies  In 
deinstitutionalization  efforts  and  in  providing  appropriate  supportive  sen/ices. 
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235  Study  of  Consumer  Needs,  Circumstances,  and  Attitudes 


Pnncipal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Refereftca: 


Carol  K.  SIgelman,  Ph.D. 
Completed 

January  1977-June  1980 

Annual  Not  Applicable 
RT  Annual  Not  Applicable 

Page  166.  R.34 


Projected  Total  $120,000 

RT  %  of  Annual  Totcl  Not  Applicable 


OBJECTIVES:  The  President's  Commiltee  on  Mental  Retardation  commissioned  this  study  with  the  main 
objective  of  determining  whether  a  notfonal  consumer  sampling  approach  is  a  feosible  way  of 
quickly  determining  the  needs  and  attitudes  of  the  retarded  in  such  a  way  that  national  policy 
could  be  formuiated  based  on  the  information  received.  The  feasibility  of  such  an  approach  will 
be  determined  by  (a)  developing  procedures  which  address  problems  of  identifying  and  acces- 
sing a  representative  somple  of  retorded  persons;  (b)  determining  the  most  valid  and  reliable 
interviewing  techniques  to  be  used  with  a  retarded  px^pulatlon;  (c)  developing  written  guides 
and  training  procedures  for  interviewers;  and  (d)  testing  the  adequacy  of  interviewing  tech- 
niques used  as  a  data  base  for  policy-making.  This  study  wiil  also  seek  to  meet  PCMR's  second  ob- 
jective of  providing  information  on  the  needs,  circumstances  and  attitudes  of  a  sample  of  retarded 
persons  with  respect  to  (a)  the  extent  to  which  community  services  are  available,  known  to. 
utilized,  and  positively  received  by  the  retarded  consumer;  (b)  the  nature  ana  quality  of  his/her 
living  circumstances;  and  (c)  the  extent  to  whicn  he/she  has  the  opportu.ilty  for  decision  making 
in  regard  to  his/her  life  circumstances. 


METHODOLOGY:  Review  of  previous  prevalence  estimation  studies  will  be  the  primary'  methoaology  for 
identifying  issues  in  sampling.  In  orcer  to  determine'  the  feasibility  of  actually  locating,  gaining 
clearance  for,  and  obtaining  consent  from  subjects,  major  agencies  will  be  polled  by  moii  on  their 
oolicies  regarding  releose  of  information  about  clients.  Also,  during  the  interyiewing  of  the  retard- 
ed subjects,  extensive  records  will  be  compiled  on  problems  encountered  and  time  spent  with 
various  techniques  of  accessing  subjects.  Content  areas  have  been  limited  to  (a)  availcbiiity. 
accessibility,  need  for.  use  of.  knowledge  of.  and  attitudes  toward  services  for  ^he  rotaraQd:  (b) 
nature  and  quality  of  residence,  income,  and  social  life:  and  (c)  opportunity  fcr  and  experience 
in  decision  making.  Instruments  to  be  developed  include  a  background  information  form,  and 
agency  survey,  a  client  inter/iew  form,  a  parent  or  "significant  other"  torn  i.  and  an  interviewer 
observation  form.  A  series  of  pilot  studies  will  be  completed  to  explore  determinants  of  responsive- 
ness, reliability  and  validity,  as  well  as  to  guide  the  selection  of  questions  for  the  final  interview 
schedule.  This  series  of  pilot  studies  will  result  in  a  final  questionnaire  which  optimizes  responsive- 
ness and  reliability  and  validity  of  response  as  well  as  research  reports  which  clarify  several  critical 
issues  in  the  feasibility  of  interviewing  mentally  retarded  persons. 


FINDINGS  TO  DATE:  A  series  cf  activities,  involving  input  from  PCMR  end  preliminary  interviewing,  cul- 
minated in  i-he  development  of  questionnaires  to  be  useo  In  assessing  the  feasibility  of  interview- 
ing mentally  retarded  persons  across  the  IQ  range.  Literature  reviews  ere  nearly  completed  of 
communication  skills  of  the  mentally  retarded,  response  sets  in  interview  reseorch  and  prevalence 
estimation;  and  research  regulations  have  been  studied  through  national  mailings  requesting 
information  on  a  variety  of  agencies  and  organizations.  Two  inten/iew  studies,  one  of  institution- 
alized children  and  one  of  institutionalized  adults,  was  conducted,  in  each  case.  50-60  residents 
of  different  levels  of  mental  retardation  were  interviewed  with  alternate  forms  of  an  inter^/iew 
schedule  administered  a  week  apart,  and  attendants  at  the  institution  provided  answers  to  most 
of  the  same  questions  that  clients  answered.  Analyses  indicate  a  strong  relationship  between 
IQ  and  ability  to  respond  appropriately  to  questions;  several  difficulties  at  all  levels  of  retardation 
involving  inconsistencies  among  responses  to  alterriOte  phraslngs  of  questions  on  the  same  topic 
e.g..  the  operation  of  on  acauiescent  response  set;  and  relationships  cf  both  responsiveness  and 
consistency  of  response  to  the  ^/pe  of  question  form.ar  used  (e.g..  yes-no.  either-or.  open-ended). 
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Response  biases  on  the  part  of  clients  have  tended  to  reduce  agreement  between  clients  and 
rheir  parents  or  attendants,  especially  on  yes-no  questions.  Either-or  quesrions.  somerinnes 
accompanied  by  pictures,  have  emerged  as  the  most  promising  way  of  optimizing  resoonsive- 
ness  and  validity  of  response.  Findings  of  the  study  raise  major  questions  about  and  provide  some 
solutions  to  the  problems  in  using  sufvey  research  methodology  with  retarded  pcpularicns  *o 
examine  reiiobility  of  response. 

Children  living  in  the  community  and  a  smail  sample  of  aduits  living  in  the  community  have  also 
been  interviewed,  and  severely  retarded  subjects  at  the  institution  involved  in  the  reliability  studies 
have  also  been  reinterviewed  in  an  attempt  to  further  explore  promising  techniques  of  interview- 
ing low  verbal  persons. 

APPUCABILITV:  The  study  will  provideanassessmentof  the  needs  ofthe  severely  retarded  and  the  multiply 
handicapped,  as  well  as  information  about  how  well  agencies  ere  meeting  their  needs  and  those 
of  the  entire  range  of  mentally  retarded  persons.  This  is  especially  relevant  due  to  the  current 
emphasis  on  serving  the  severely  handicapped  and  providing  programs  for  them  at  the  com- 
munity level.  In  order  to  fulfill  the  spirit  of  consumerism  in  current  legislation  for  the  handicapped 
and  to  provide  a  mechanism  for  feedback,  some  ossessment  of  the  attitudes  of  the  handicapped 
toward  rehabilitation  agencies  needs  to  be  made.  This  project  will  be  ciesigned  so  as  to  obtain 
information  which  should  be  readily  used  by  service  agencies  in  better  understanding  their  clients 
and  enabling  them  to  better  meet  the  clients'  needs. 


236  Interview  Skills  of  the  Retarded:  Deficiencies,  Consequences,  and 
Training  Approaches 

Principal  Investigator:  Carol  K.  Sigeiman.  Ph.D. 

Staius:  Completed 

Dotes:  September  i977-May  i980 

Cost:  Annual  $31,950         ,  Projected  Total  $43,900 

RT  Annual  $24,725  R7  %  of  Annual  Total  77% 

Annual  Report  Reference:  ^9,  Page  187,  H-41 

OBJECTIVES:  The  main  objective  of  the  study  is  to  establish,  by  presenting  videotaped  interviews  to  per- 
sonnel inter\'i ewers,  rehabilitation  counselors,  and  college  students  for  ratings,  which  verbal  and 
nonverbal  skills  are  predictive  of  the  mentatly  retarded  client's  making  a  favorable  impression  in 
a  job  inten/iew  situation,  and  which,  as  a  consequence,  would  be  prime  forgets  for  training 
efforts.  Additional  objectives  are  as  follows: 

1.  To  establish  for  a  population  of  severely  to  mildly  retarded  adults  the  level  and  variability  across 
subjects  of  verbal  and  nonverbal  communication  behaviors; 

2.  to  determine  relationships  among  communication  behaviors; 

3.  to  assess  the  reldfionships  between  communication  behaviors  end  ciienT  characteristics  such  as 
sex,  IQ,  adaptive  behaviors,  end  length  of  instltutionalizarion; 

4.  to  determine  whethercommunication  skills  are  predictive  of  current  vocational  functioning  levels; 

5.  to  determine  the  extent  to  which  responsiveness  to  the  demands  of  a  question  is  a  function  of  the 
type  of  question  asked; 

6.  to  assess  the  extent  to  which  providing  raters  with  information  about  client  intelligence* 
m.otivation,  and  job  skill  reduces  reliance  on  communicarion  behaviors  as  a  basis  for  evaluative 
judgment;  and 

7.  to  test  the  relative  effectiveness  of  modeling  and  videotape  feedback  procedures  In  m.ocify- 
tng  communication  skills  found  to  be  deficient  and  cssocicrea  with  mcKing  negative  impressions 
on  raters. 
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METHODOLOGY:  Eighty-eight  mentaily  retardeci  aduits  (both  maies  and  females)  in  :he  severe, 
moderate,  and  mild  ranges  of  retardation  were  videotaped  while  parliciparingjn  a  'pretena"  job 
interview  situation.  All  of  the  subjects  came  from  an  rnsritutional  setting. 

A  standard  interview  format  was  constructed  covering  two  topic  areas:  vocaric-^ai  mcturtty  end 
social  maturity,  with  sixteen  parallel  questions  in  eocn  topic  area.  Within  topic  crecs.  the  types  or 
questions  asked  Ce,g..  yes-no,  9ither-or.  what  questions,  ana  open-ended  questions)  were  svs- 
tematiccliy  vaned  so  that  responsiveness  to  communication  cemands  coula  be  examined  as  a 
function  of  question  type.  The  Interviews  lasted  approximately  5-10  minutes,  and  were  preceded 
by  a  warm-up  period  during  which  the  research  and  the  presence  of  the  videotape  camero  were 
explained. 

Measures  of  communication  performance  in  the  interviews  consist  of  the  following:  ( 1 )  responsive- 
ness to  communication  demands  of  questicns;  (2)  number  of  words  in  garbles,  phrases  and  one 
word  responses,  and  T-units:  (3)  total  number  of  words;  (4)  number  of  T-units;  (5)frequency  of  eye 
contact;  (6)  smiiing;  (7)  head  obstruction;  (S)  fidgeting;  (9)  speech  intelligibility;  and  (10) 
physical  attractiveness.  Many  of  the  verbal  and  nonverbal  measures  were  used  in  the  pilot  re- 
search, but  several  new  measures  have  been  added  to  enhance  predictive  power. 

Data  on  client  characteristics  such  as  sex.  IQ.  length  of  Institutionalization,  and  adaptive  behavior 
have  been  collected  from  client  files.  Correlational  analysis  and  analysis  of  variance  were  used  to 
examine  the  relationships  of  these  voriables  to  communication  behaviors,  as  well  as  the  relation- 
ships among  communication  measures. 

Segments  of  ^he  videotapes  for  the  88  subjects  were  arranged  in  random  order  and  prepared  for 
presentation  to  rating  groups.  All  interviewees  were  shown  responding  to  the  same  8  questions 
from  the  job  interview  format  with  eoch  segment  lasting  approximately  one  minure.  Three  rating 
groups  viewed  the  topes:  (a)  personnel  interviewers,  obtained  through  business  oamtnistrotion 
classes  at  Texas  Tech;  (b)  vocational  rehabilitation  grcd  students;  and  (c)  graduate  students  in 
Special  Education.  An  interview  rating  scale  which  consists  of  semantic  aifferenriol  5^/le  jtems 
with  seven  points  along  a  positive-negative  continuum  concerning  intelligence,  communication, 
personality,  employability.  was  used.  Each  raring  group  viewed  all  88  toped  inter/iews  so  that 
differences  among  raring  panels  would  not  canfounc  i  he  analysis.  Each  of  the  three  rating  panels 
consisted  of  four  to  six  persons  and  reviewed  tapes  <n  four  installments  of  22-23.  so  that  fatigue 
would  not  enter  in. 

The  previous  analysis  provided  the  basis  for  selection  of  skills  to  be  trained.  Skills  whicn  proved  to  be 
deficient  in  a  suDstantiol  propori-ion  of  the  population  and  wnich  were  significanrlv  correlated 
with  evaluative  ratings  became  the  target  behaviors  to  be  modified.  These  skills  included  eye 
contact,  smiling,  speech  intelligibility,  and  responsiveness  to  the  communicarion  cemands  of 
questions.  Subjects  were  randomly  assigned  to  one  of  three  groups:  (1)  videotaped  feedback. 
(2)  nonvideotoped  feedback,  and  (3)  interview  practice  control. 

The  subjects'  performance  in  the  standard  interview  will  serve  as  pretest  measures  of  baseline 
performance.  Following  treotment.  the  subjects  were  again  videotaped  responding  to  the  same 
interview  questions  administered  by  the  same  interviewer.  Pcsttreotment  communication  scores 
will  be  obtained  on  the  target  behaviors.  The  posttreatment  videotapes  will  also  be  viewed  oy  one 
of  the  same  group  raters  previously  used,  new  ratings  will  be  catoined.  end  changes  coicuiated. 

FINDINGS  TO  DATE;  The  following  findings  hove  emerged  from  the  study  in  which  88  retorced  aduits  at  the 
Lubbock  State  School  participated  in  simulated  job  interviews: 

1.  Responsiveness  to  communication  demands  of  Ciffe.'-ent  types  of  questions  was  in  parto  function 
of  the  type  of  question  osked. 

2.  Verbal  and  nonverbal  behaviors  were  generally  independent  of  one  another  With  the  exception 
of  smiling,  hignly  verbal  subjects  were  no  more  likely  than  those  with  iimited  verbal  skills  to  engage 
in  positive  nonverbal  behavior. 

3.  While  one  could  predict  verbal  skill  from  IQ  score,  nonverbal  performance  could  not  be  so 
predicted. 

4.  While  verbal  meosures  overshadowed  rhe  nonverbal  measures  as  predictors  of  ratings,  both 
nonverbal  ana  verooi  perform.ance  measures  pteacted  impressions  made  n  the  interview. 
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IQ.  the  four  verbal  measures  and  the  five=^  rionverbcl  measures  were  used  to  predict  rorings  of 
inteHigence.  personality,  quality  of  communication,  generol  impressions  made  in  the  interview, 
and  the  liketihocd  that  the  rater  would  hire  the  oppiicant  These  ten  measures  accounted  for 
nearly  70%  of  the  variance  in  the  total  ratings  given  toy  business  administration  students,  graduate 
students  in  special  education,  end  graduate  students  in  rehaoiittation  counseling,  and  50  to  70% 
of  the  variance  in  hiring  decisions.  Subjects  who  gave  adequate  responses  to  questions,  maae 
frequent  contact  with  the  interviewer,  smiied  appropriately,  and  whose  speecn  was  understana- 
able  tended  to  be  rated  positively.  While  verbal  behaviors  were  the  most  powerful  predictors  of 
ratings  and  hiring  decisions,  nonverbal  behaviors  were  the  subject  of  57%  ofthe  rovers*  comments 
in  response  to  a  question  asking  rhem  which  things  the  appticant  soid  or  did  which  made  a 
marked  impression  -^n  them. 

It  was  felt  that  these  f'ndings  were  promising  enough  that  they  should  be  pursued.  The  findings  of 
the  study  suggest  that  training  m  conversation  skills  is  especially  important.  Vloreover  there  .s 
some  justification  for  training  certain  nonverbal  behaviors  such  as  smiling  and  appropriate 
grooming.  The  next  step  will  be  to  analyze  the  data  from  the  training  phase  of  the  program  to 
determine  whether  training  in  these  skills  dees  indeed  enhance  impressions  made  by  mentally 
retarded  persons  in  interviews. 

APPLICABILITY:  The  stuoy  is  directly  relevant  to  rehabilitation  practitioners  concerned  with  communi- 
cating vvith  mentally  retarded  clients  and  increasing  their  clients'  competencies  in  job  interviews 
and  other  social  interactions.  Specifically,  it  identifies  communication  skills  which  ore  deficient- 
sheds  light  on  the  effects  of  the  ^/pes  of  questions  posed  to  the  mentally  retarded  on  their  com- 
munication behavior:  offers  information  about  how  rehabfiitction  professionals  and  others  react 
to  the  communication  behaviors  of  the  mentally  retarded:  indicates  which  communjcction 
behaviors  are  consequential  enough  to  warrant  intensive  training  efforts:  and  evaiuares  altern 
tlve  methods  of  training  important  communication  skflls. 


237  Increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and 
Dealing  wt}ti  the  Sexuai  Development  of  the  Retarded 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Susan  F.  Elios,  Ed.D, 

Completed 

June  i978'May  1980 

Annual  $33,550 
RT  Annual  $27,600 

^9.  Page  224,  R-48 


Projected  Total  $7i.100 
RT  %  of  Annual  Total  78% 
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1.  To  demonstrate  a  need  for  end  benefits  to  be  derived  from  sex  education  prcgronns  for  parents 
and  caretakers  of  retarded  people. 

2.  To  assess  the  needs  and/or  problems  associated  with  sexuaiity  of  retarded  people  as  viewed 
by  parents  and  the  personnel  of  schools  and  institutions  serving  retarded  children,  adolescents, 
and  adults. 

3.  To  elicit  parent  and  caretaker  involvement  in  establishing  guidelines  for  sex  education  programs 
and  'naterals  for  other  parents  and  professionals. 

4.  To  establish  a  flexible  format  for  sex  education  programs  for  parents  and  caretakers  of  retarded 
individuals. 

5.  To  conduct  a  series  of  sex-education  workshops  for  parents  and  caretakers  of  retoided  individuals. 

6.  To  conduct  improvement-oriented  evaluation  of  the  workshops  for  parents  and  professionals, 
according  to  the  following  criteria:  (a)  client  satisfaction  with  the  program,  (b)  ottitude  change, 
(c)  increased  knowledge  regarding  sexuality  and  the  retardea.  (d)  increased  confidence  and 
competence  \r\  dealing  with  sexuality  of  retarded  individuals,  (e)  cnanges  in  parent  and  care- 
taker handling  of  sexual  development  and  problems  of  retarded  children,  cdc'e^^.cents,  and 
young  adutts.  end  (f )  changes  in  mentally  retarded  students'  knowledge  and  atrlTudss  regcraing 
sexuality. 
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METHODOLOGY-  A  written  sufvey  of  concerns  and  perceived  neeos  and  problem  areas  with  respect  fo 
sexuality  of  the  mentally  handicapped  wos  given  to  parents,  professtonols,  paraprofessjonals. 
and  teochers  in  special  education  or  rehaoilltation.  The  results  of  this  survey  sen/eo  as  guidelines 
in  developing  the  workshop  program.  In  conjunction  with  the  suo/ey,  respondents  were  asked  to 
indicate  their  interest  in  participating  in  the  sex  education  workshop. 

At  the  present  time,  workshops  hove  been  conducted  for  professionals  m  rehabflitarlon.  for 
teachers  in  special  education,  and  for  staff  members  of  a  residential  institution.  All  portlcjpanrs 
were  asked  to  complete  several  assessment  measures,  including  a  dating  scale  assessing 
attitudes  toward  dating  behavior  of  retarded  individuals,  o  survey  of  knowledge  and  beliefs 
about  the  sexuality  of  the  retarded,  a  questionnaire  on  feelings  of  confidence  in  dealing  with  The 
sexuality  of  retarded  people,  and  a  questionnaire  which  ascertains  how  sexual  problems  are 
typically  handled  by  the  respondents,  both  priorto  participation  in  the  works.hcpand  immediate- 
ly following  the  last  session  of  the  workshop.  Control  groups  consisting  of  individuals  with  similar 
professional  backgrounds  as  the  participants  also  completed  the  pre-  and  post<3ssessment 
measures,  while  they  did  not  take  part  in  the  workshops. 

The  workshop  program  itself  consists  of  presentations  as  welj  as  small  group  discussion  meetings 
and  question  and  answer  sessions.  Dramatic  play  (pantomime,  improvisation,  and  role  playing) 
are  used  to  provide  practice  in  dealing  with  difficult  or  problem  situations.  Time  is  set  aside  for 
materials  evaluation  and  incorporating  available  materials  into  an  organized  curriculum  for 
retarded  individuals. 

Topics  covered  in  the  workshop  sessions  are  (a)  introductory  material  on  the  physiology  of  sex. 
(b)  attitudes  toward  sexuality  in  general,  (c)  attitudes  about  retarded  individuals  as  sexual 
beings,  (d)  social  and  marital  potentials  and  limitations,  (e)  fears  and  anxieties  of  parents  and 
caretakers  over  sexual  behavior,  and  (r)  methods  of  communicating  constructively  w<rh  retarded 
peopie  In  this  area. 

Tne  independent  variable  of  major  inte^'est  is  the  workshop  program.  Dependent  variables 
include  trainee  satisfaction  with  the  program,  changes  in  attitudes  toward  sexuality  and  retarced 
individuals,  increased  knowleage  of  sexuality  and  the  '-etardea.  and  cnanges  in  parent,  oro- 
fessional,  and  paraprofessional  handling  of  sexual  aevelopment  and  problems. 


FINDINGS  TO  DATE:  A  preliminary  analysis  of  the  initial  survey  given  to  190  staff  members  of  a  resicentiat 
institution  led  to  some  interesting  findings.  Ninety-four  percent  of  the  respondents  believed  rhat 
sexual  behavior  represents  a  problem  area  in  caring  for  retarded  individuals,  ana  93%  said  they 
thought  sex  education  for  retarded  persons  is  as  necessanv/  or  more  necessarv  than  it  is  for 
"normal"  people.  Yet  55%  respondea  rhat  they  had  given  no  sex  eaucarion  to  the  resicenrs.  and 
only  3%  had  ever  started  discussions  aoout  sex  with  the  residents.  Sixty-five  percent  claimed  they 
dealt  with  sexual  problems  as  they  arose,  but  14%  said  they  did  nothing  at  all.  only  5%  had  any 
clear  guidelines  for  responding  to  sexual  prOL')lems.  The  gap  between  recognition  of  rne  need  for 
sex  education  and  the  hesitation  to  actively  take  a  parr  in  the  sex  education  of  residents  mav  be 
due  at  least  in  parr  to  a  feeling  of  being  unpreoared.  Twenty-nine  percent  of  the  resocndenrs 
felt  ihev  did  not  have  enough  knowledge  of  sexual  funct»cning,  and  33%  did  nor  feei  prepared 
enough  to  give  the  residents  sexual  information.  Eighty-nine  percent  of  the  resoondents  said  rhey 
would  be  interested  in  taking  part  in  a  workshop  on  how  to  talk  and  com.m.unrcare  cetterwith  rhe 
residents  about  sexuality. 

Analyses  of  the  pre-  and  post-assessment  data  have  not  been  completed  at  this  time.  However, 
the  results  of  evaluatior-  forms  completed  by  workshop  paricipants  have  been  examined.  The 
following  scores  were  ooralned  from  the  6-polnt  scale  with  1  being  the  most  favorable  resconse 
(strongly  agree)  and  6  being  the  least  favorable  response  (strongly  disagree): 

I  really  enjoyed  attending  this  workshop  -  2.42 

I  feel  more  comfortable  talking  about  sexuality  -  2.58 

The  material  was  presented  very  effectively  -  2.33 

The  workshop  was  very  well  organized  -2.19 

t  plan  to  apply  what  I  learned  in  my  work  -  2.19 
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In  response  to  some  cdditfonoi  questions.  71%  of  the  participants  reported  thatrhe  workshop  had 
been  worth  the  time  invested,  and  67%  said  that  they  definitely  would  recommend  the  worksnop 
to  other  professionals  and  parents,  and  an  additional  22%  said  that  they  probaPiy  wouid  recom- 
mend the  workshop  to  others.  While  only  57%  believed  their  attitudes  had  changed  as  a  result  of 
the  workshop,  many  of  those  who  said  their  attitudes  had  not  changed  reported  mat  their 
attitudes  and  feelings  had  been  clarified  by  attending  the  workshop  session.  Many  of  the  partici- 
pants reported  that  they  had  increased  their  knowledge  in  the  area  of  human  sexuality,  and  a 
majority  of  those  who  said  their  attitudes  had  changed  mentioned  finding  it  easier  to  talk  to 
clients  about  sexuality. 

These  preliminary  findings  indicate  that  the  workshop  program  has  been  a  positive  experience  for 
most  of  the  participants.  The  feedback  suggests  that  by  the  end  of  the  worki  hop.  participanrs  feel 
better  prepared  and  m.ore  comfortable  about  dealing  with  the  sexual  c  evelopment.  grow..";, 
concerns  and  problems  of  their  clients.  Hopefully,  a  more  extensive  Qna1ys;s  of  rhe  information 
provided  by  pre-  and  post-measures  wiil  further  support  the  suggestion  that  the  sex  education 
workshops  have  had  the  desired  effects  of  increased  awareness  of  retarded  people  as  sexual 
human  beings,  greater  comfort  in  dealing  with  sexuality,  and  increased  knowledge  of  practical 
approaches  to  sex  education  for  mentally  handicapped  individuals. 

APPLICABILITY:  Retarded  individuals  capable  of  using  the  recreorional  and  vocational  resources  of  a 
community  and  living  in  independent  or  semi-independent  housing  must  have  a  basic  and 
practical  knowledge  of  sexuality  if  they  are  to  be  expected  to  behave  responsibly  in  the  sexual 
realm.  The  mentally  handicapped  are  not  likely  to  make  a  successful  adjustment  to  the  com- 
munity or  to  their  work  situation  if  their  sexual  behavior  is  inappropriate  and  therefore  socially 
unacceptable. 

However  parents  and  caretakers  have  tended  to  be  extremely  overprotective  with  respect  to  the 
sexuality  and  their  charges.  At  the  seme  time,  parents  ond  professionals  recognize  that  the  over- 
protective  approoch  is  generally  not  effective  in  preventing  sexual  probiemiS.  and  they  have 
oegun  to  request  materials  and  training  to  help  them  in  an  area  which  mokes  tnem  uncomfort- 
able. It  is  hoped  that  through  educating  the  parents  and  the  professionals  vyho  most  frequently 
interact  with  men  tolly  retarded  youngsters  and  adults,  the. mentally  handicaoped  may  be  oetter 
prepared  for  sexual  responsibiiitv^  and  more  adequate  adjustment  to  community  life  as  adults. 

238  Group  Homes  for  the  Mentally  Retarded  in  the  Rehabilitation  Process: 
Barriers  to  the  Deiivery  of  Habilitation  Training  to  the  Severely  and 
Profoundly  Retarded  in  Community  Residentiai  Facilities 


Principal  Investigator: 

Sfatus: 

Dotes: 

Cosi: 

Annual  Report  Reference: 


David  H.  Bostwick,  Ph.D. 

Continuing 

July  1980-July  1983 

Annual  $79,443 
RT  Annual  $72,367 
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Projected  Total  $250,796 
RT  %  of  Annuel  Total  91% 


OBJECTIVES:  The  project  is  a  comprehensive  inquiry  into  the  nature  and  effectiveness  of  group  ho.nnes  for 
the  mentally  retarded  as  environments  for  personal  end  social  gro>^h  essential  to  vocational 
success.  Tne  research  focuses  upon  three  interlocking  organisms:  the  mentally  retarded  oerson. 
the  group  home  as  a  social  system,  and  the  community.  Its  objectives  are  ( 1 )  to  determine  critical 
differences  between  the  institution  and  the  group  home  as  environments  for  developing  social 
adjustment  skills;  (2)  to  determine  the  interrelationships  betv/een  group  homes  and  the  com- 
munities rn  which  they  exist  focusing  upon  integration  of  the  retarded  into  community  life  and 
responses  of  the  community  toward  group  homes  and  their  residents:  (3)  to  identify  critical  sociai 
adjustment  problems  encountered  in  group  home  placements,  with  an  eye  toward  developing 
personal-social  adjustment  training  programs  designed  to  correct  problems  identified;  (4)  to 
assess  the  effects  of  group  home  placement  upon  retarded  clients  with  respect  to  personal.  scciaL 
and  vocational  adjustment:  and  (5)  to  relate  changes  m  group  .home  residents  to  variables  in  the 
group  home  ana  its  community.  The  study  is.  in  general,  designee  to  further  knowiecge  of  the 
support  system  and  training  strategies  conducive  to  optima]  scciol  and  vocatfcnai  aajustment. 
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METHODOLOGY:  Institutions,  halfway  houses,  and  small  group  homes  have  been  compared  through  use 
of  scale  of  normalization  developed  and  administered  to  houseparents  and  residential  super- 
visors, and  observational  studies  were  conducted  to  compare  actual  activity  patterns  and  super- 
vision styles  in  small  group  homes  and  larger,  institutional  settings.  Interrelationships  fcerween 
group  homes  and  their  comnrfunity  settings  were  ossessed  through  use  of  a  group  home  survey 
and  an  indirect  attitude  questionnaire  designed  to  measure  attitudes  in  the  Lubbock,  Texas 
community.  A  long-range  goal  of  improving  personal-social  adjustment  training  in  transltronai 
facilities  was  approached  through  a  multiple  step  process  to  culminate  in  the  development  of 
guidelines  and  recommendations  for  adjustment  training.  Facility  logbooks  and  behavior  rating 
forms  were  the  primary  dote  sources.  Where  agreements  with  operating  facilities  could  be  made, 
a  checklist  of  Skills  and  Knowledge  important  for  Community  Adjustment  was  administered  to 
houseparents  at  six  month  intervals  for  each  resident  In  the  facility,  supplemented  by  observation 
where  possible. 


FINDINGS  TO  DATE:  A  group  home  survey  was  com.pleted  by  almost  50  facilities  to  yield  basic  descriptive 
Information.  Further  information  has  been  collected  on  each  of  the  major  study  areas.  There  were 
not  significant  differences  with  respect  to  normolizotion  between  faciiities  for  the  retarded  and 
facilities  for  the  non-retarded.  However,  analysis  of  facilities  for  the  mentally  retarded  indicated 
that  as  the  number  of  residents  increases,  normalization  dvecreoses. 

Two  observational  jnjdies  have  been  conducred.  The  results  of  one  study  inaicated  that  leisure 
behaviors  in  tv/o  group  homes  were  very  similar  but  differed  system.aticcily  from  leisure  behaviors 
in  an  institutional  cottage.  The  study  also  indicated  that  the  group  homes  were  chcracterizea  by 
more  balance  among  activity  types,  particuiariy  by  a  reduction  in  The  amount  of  passive  leisure 
and  an  increase  in  the  amount  of  household  performance.  However,  the  group  homes  did  not 
seem  to  be  encouraging  The  kind  of  gool-oriented,  creative  leisure  whicn  wculd  help  rhe  retarded 
to  adjust  to  independent  living.  The  single  most  important  finaing  to  emerge  from  rne  second 
study  was  that  residential  environments  differ  from  one  another  in  complex  ways.  The  study  did  not 
uncover  differences  tn  staff-resident  interaction  patterns  which  would  discriminate  reliably  be- 
tween group  homes  and  larger,  institurional  settings. 

A  study  of  community  attitudes  relevant  to  community  placement  of  retarded  adui's  conducted 
in  Lubbock,  Texas,  suggested  that  Lubbock  residents  lock  well-formulated  opinions  for  or  against 
group  homes,  but  are  generally  somewhat  unfavorable.  Demograpnic  variables  did  not  go  far  in 
predicting  which  types  of  people  are  most  receptive  to  group  homes  end  legal  rights  for  the 
retarded. 

StCif  logbooks  have  beer,  used  as  a  sourC6>  of  data  concerning  adjustment  oroblems  in  four 
facilities  of  the  halfway  house  design,  individual  problem  behavior  tends  to  'oe  consistent  over 
time,  and  often  centered  on  failures  of  responsibility.  However,  individual  problem  benavior  could 
not  be  readily  predicted  on  the  basis  of  IQ  adoptive  behavior,  or  sex. 

A  study  of  personal-social  functioning  with  implications  for  adjustment  in  the  communiry  ae- 
velooed  a  method  of  assessing  the  job  interview  skills  of  the  mentally  retarded  Ciient.  Nonverbal 
behaviors,  verbal  behaviors,  and  measured  intelligence  predictea  the  favorability  of  ratings 
given  to  interviewees  by  personnel  interviewers. 

AnaK^sis  of  results  of  studies  to  establish  the  utility  of  the  Skills  and  Knowledge  checklist  suggested 
that  checklist  performance  is  highly  related  to  IQ  scora  The  checklist  discrimtnated  among 
clients  at  different  levels  in  a  deinstitutionalization  program.  Reliability  was  judged  minimally 
adequate. 

Analysis  of  changes  in  checklist  scores  for  institutionalized  and  group  home  samples  indicated 
that  institution  residents  exposed  to  a  communtty  living  skills  tutoring  program  improvedover  a  c- 
month  oeriod  as  much  as  group  home  residents  but  more  than  residents  of  another  institution 
without  such  a  tutoring  program. 

Overall,  the  project  uncovered  many  problems  in  demstitutjonoiization  and  aid  nor  support  rhe 
idea  that  group  homes  and  halfway  houses  are  always  preferable  to  institutional  environments. 
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APPLICABILITV:  Better  understanding  of  the  nature  and  effectiveness  of  group  nomes  wiil  be  immediately 
useful  to  vocational  rehabilitation  agencies  currently  using  or  planning  to  use  group  homes  as  a 
rehabilitative  tool.  In  addition,  analysis  of  social  adjustment  problems  of  retoraed  residents  in 
group  homes  will  expedite  analysis  of  similar  problems  ^n  other  settings.  Finolly,  the  study  was 
designed  to  uncover  the  types  of  environmental  interx'ention  wnicn  produce  positive  cnange  in 
personal  and  social  attitudes  and  behaviors  relevant  to  employab^li^/  and  vocarlonal  success. 


239  Effects  of  Job  Enrichmenton  Work  Performance  of  the  Mentally  Retarded 


OBJECTIVES:  The  overall  objective  of  this  project  Is  to  study  the  process  of  job  enrichment  and  the  effects 
of  en^c^.^d  jobs  on  the  work  behavior  of  retarded  persons. 

The  specific  questions  under  Investigation  are: 

1 .  Does  an  enriched  job  provide  more  intrinsic  motivation  than  a  simplified  job  for  retarded  workers'^ 
More  precisely,  do  retarded  persons  perform  better  (i.e.,  have  higher  output  and  fewer  errors)  in  a 
job  v/ntch  contains  more  vaiied  elements  (horizontal  loading)  and  more  discretionary  or  decision 
elements  (vertical  loading)  than  they  do  in  simplified  low  cycle  time  jobs? 

2.  Are  any  benefits  wh.ch  accrue  from  enriched  jcosdue  to  the  enrichea  jobs  themseives.  or  to  "-he 
process  of  job  enricnm.ent? 

'V1EJTHOOOLCGY:  The  participants  in  rhis  pilot  study  vvere  fourreen  Clients  ct  the  sheltered  wcrksnopcfrre 
local  MHMR  center  There  were  six  females  and  eight  maies  wif-h  an  IQ  range  of  '  7  to  68  (m=42) 
The  sim.plified  and  enricheci  jobs  were,  respectively,  tne  partial  and  total  assembly  of  eight  piece 
ball  point  pens.  These  jobs  were  novel  to  all  clients  ot  the  beginning  of  the  study.  The  clients  work- 
ed for  thirty  minutes  a  day  in  a  small  room  which  was  separate  from  ^^he  main  worksrop  area. 

The  study  used  two  levels  of  jobs  (simplified  vs.  enriched)  and  two  sequences  of  program  imple- 
mentation in  an  A-B:  B-A  design.  Half  of  the  participants  starteo  on  ^he  enriched  job  end  changed 
to  the  simplified  job  after  approximately  24  days,  while  the  other  half  of  the  participants  perform- 
ed the  two  jobs  in  reverse  order. 

The  clients  were  paid  two  cents  for  eoch  total  pen  assembled  and  a  proportionate  'Taction  for 
each  partial  assembly.  Ti^ey  were  paid  at  the  end  of  the  study  for  all  of  the  work  thev  had  done 
during  the  study. 

FINDINGS  TO  DATE:  Preliminary  inspection  of  the  data  indicated  that  some  of  the  participants  responded 
to  the  treatments  as  hypothesized  (better  performance  unaer  the  enriched  condition)  while 
others  seemed  to  behave  ;ust  the  opposite.  Self-reports  by  some  of  the  higher  level  parricicants 
during  the  course  of  the  sruay  indicated  that  they  preferred  the  enriched  condition.  Tnus.  for 
further  analysts,  the  clients  we-re  divided  into  high  and  low  IQ  grouDS.  The  low  group  had  an  IG 
range  of  17-41  (m=29.a)  while  the  high  group  ranged  from  dA-^a  (m=52.7). 


The  data  were  transformed  to  percent  of  '^nonrjal"  output  based  on  a  sample  of  R&T  staff  mem- 
bers SO  that  comparisons  could  be  mode  between  the  two  jobs.  Analysis  of  the  data  from  the  two 
IQ  groups  led  to  some  rothier  unexpected  finding'-  The  high  IQ  participonrs  who  starred  on  the 
simplified  job  showed  a  substantial  increose  when  they  were  switched  to  the  enricned  jcD.  Those 
high  IQ  participants  who  started  on  the  enriched  job  decreased  slightly  when  changeo  to  the 
simplified  job.  These  results  ore  consistent  with  those  typically  found  with  non-retarded  workers  in 
job  enrichment  studies.  However,  ^^he  low  IQ  participants  pert'ormed  in  on  oooosite  and  quite 
unpredicted  manner  Those  who  began  on  the  simplifiec  job  decreased  when  changed  to  the 
ennched  job  while  those  who  started  on  the  enriched  job  increased  wnen  changed  ro  the 
simplified  job. 


Status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annual  Report  Refe'ence 


Andrew  S.  Martin.  Ph.D 

Continuing 

June  1977-June  1981 

Annual  $36»089 
RT  Annuol  $28,736 

#9,  Page  14.  R-36 


Projected  Total  $36,089 
RT  %  of  Annual  Total  80% 
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Dividing  the  groups  by  !Q  produced  sample  sizes  so  small  as  to  preclude  parameiric  analyses.  For 
this  reason,  median  tests  were  performed  on  the  data  from  the  fow  and  high  IQ  groups.  These 
tests  Indicated  that  the  high  IQ  group  performed  significantly  oeH-er  on  rhe  simpiitied  job. 

As  mentioned  earlier,  several  of  the  high  IQ  participants  expressed  their  preterencs  for  rhe  en- 
riched job  and  often  complained  that  the  simplified  job  was  Dcnng.  No  such  complaints  were 
voiced  by  the  low  IQ  participants.  However,  several  of  the  low  !Q  porticiporus  ceemed  to  be  in^er- 
.  ested  in  the  sheer  number  of  assemblies  they  completed  each  cay  Of  courae.  they  were  able  to 
produce  many  more  of  the  assemblies  in  the  simplified  condition.  Perhaps  this  is  what  motivated 
them  to  work  faster  on  the  simplified  job. 

Admittedly,  these  findings  are  based  on  very  small  sample  sizes  and.  rhus.  probabjy  should  be 
taken  as  a  pilot  study  until  replicated  with  larger  numbers  of  particicanrs.  Further  studies  are  Dian- 
ned  with  larger  samples  and  other  jobs. 

APPLICABILITY:  Past  efforts  at  rehabilitation  of  mentally  retarded  persons  through  wcrk-vocarionol  reha- 
bilitation have  been  haphazard  efforts  to  establish  a  work  situation,  or  a  "work  like"  atmosphere,  in 
which  it  is  hoped  that  something  would  happen  )0  the  retarded  client  to  make  him/her  a  better 
person.  These  efforts  are  not  haphazard  by  design,  but  are.  in  most  instances,  extremeiv  *Aeli 
intentioned  efforts  to  help,  tn  the  absence  of  knowledge  of  how  to  heip.  This  line  of  research  seeks 
to  provide  information  about  the  ways  in  which  job  organization  affects  the  wori^.  Dahoviorc' 
mentally  retarded  workers.  This  particular  study  indicates  that  mentcily  retarded  workers  are 
sensitive  to  the  enrichment  and  simplification  of  tasks.  However,  the  study  a/so  demonstratao 
that  high  and  low  IQ  workers  are  not  affected  in  the  same  way  and  thus,  hjrrher  serves  to  cauticn 
us  that  mentally  retarded  people  do  not  consititute  a  singie.  homogeneous  population. 


240  Vocational  Handicapping  Conditions  as  a  Function  of  IQ 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Larry  McCarron,  Ph.D. 

Continuing 

June  i977-May  1981 

Annuel  $106,625 
RT  Annual  $64,543 

Page  51.  R-40 


Projected  Total  $120,000 
RT  %  of  Annual  Total  61% 


1.  To  identify  and  compere  the  needs  and  deficits  of  persons  in  the  severe,  moderate.  miJa.  and 
borderline  levels  of  intelligence  in  such  areos  as  personality,  adoptive  behavior,  sensory  and 
motor  functioning,  vocational  aptitudes,  and  work-related  oehcviors. 

2.  To  describe  the  rehabilitation  process  for  such  persons  in  both  rehabilitation  and  school  settings 
and  to  examine  how  the  process  differs  for  clients  of  different  inta.'Jectual  ;evels. 

3.  To  measure  outcomes  of  rehabilitation  services  and  determine  reictionships  between  outcome 
and  (a;  intellectual  level,  (b)  functional  levels,  and  (c)  types  of  services  received. 

METHODOLOGY;  In  response  to  input  from  state  rehaoifitation  agencies  in  the  region,  rhe  study  will  focus 
on  school  populations  as  well  as  on  clients  referred  to  rehaoiiitarlon  agencies  from  other  scu^rces 
in  Arkansas,  data  collection  will  center  on  a  vocational  evaluattor^  unit  which  serves  the  enrire 
s  ate;  in  Texas,  the  study  will  focus  on  school  populations,  and  will  have  a  secondary  objective  of 
evaluating  the  benefits  of  programs  which  stress  vocational  training  for  the  handicappea  as 
CGm.pared  to  more  traditional  work -study  programs.  In  all  settings,  subjects  identified  for  study  will 
fTst  be  evaluated  with  a  comprehensive  batter/  measuring  functional  caoaclties  considered  to 
be  predictive  of  later  adjustment.  Most  of  the  measures  will  involve  individual  testing,  although 
ratings  of  adaptive  behavior  will  also  be  collected.  Questionnaires  will  be  used  to  collect 
information  about  the  programs  and  services  which  these  clients  then  receive.  Adjustment  to  a 
work  setting  will  be  assessed  with  a  rating  scale  completed  by  work  supervisors,  and  finally, 
through  interview  procedures  and  client  evaluation,  benefits  derived  from  renabilrtation  ser^icGS 
will  be  ossessed  approximately  two  years  after  the  initial  assessments  are  conducted. 
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FINDINGS  TO  DATE:  Literature  reviews  on  the  relationship  of  IQ  to  social  and  vocational  adjustment  of  the 
mentally  retarded  and  on  the  special  probtems  of  learning  disabled  persons  were  complerea. 
and  a  battery  of  assessments  was  identified.  Data  collection  began  in  the  summer  of  1978  at  a 
rehabilitation  unit  In  Arkansas,  where  comprehensive  assessments  of  approximately  45  persons 
were  completed.  Analyses  cf  these  ©valuations  focused  on  aifferences  between  clients  in  cifferent 
IQ  ranges.  Surprisingly,  few  differences  were  found  between  clients  in  the  moderare  range  of 
retardation  (IQ  40-54),  the  mild  range  of  retardation  (IQ  55-69),  and  the  range  previously  labeled 
"borderline  retarded"  (IQ  70-84).  These  findings  suggested  that  many  persons  in  the  borderline 
IQ  range  have  functional  deficits  much  like  those  of  lower  tQ  retarded  clients  and  that  adoption  of 
the  new  American  Association  of  Mental  Deficiency  definition  of  mental  retardation  would  mean 
denial  of  rehabilitation  services  to  individuals  with  significant  vocational  handicaps.  Negotiations 
with  the  rehabilitation  agencies  in  the  region  wtlf  guide  future  studies. 

APPLICABILITV:  Rehabilitation  agencies  have  expressed  concern  regarding  the  implications  of  intro- 
ducing the  American  Association  on  Mental  Deficiency's  definition  of  mental  retardation  into 
rehabilitation  practice  because  they  perceive  that  many  persons  in  the  borderline  range  of 
intelligence,  who  would  no -longer  be  considered  mentally  retarded,  hove  difficulties  which 
constitute  a. vocational  handicap  and  can  benefit  from  rehabilitation  services.  Thus,  this  study 
should  identify  the  nature  and  extent  of  deficits  in  this  group  as  compared  to  mentally  retarded 
groups,  as  well  as  indicate  problems  the  borderline  IQ  person  encounters  during  rehabilitation 
and  eventual  outcomes.  At  the  same  time,  by  attending  to  the  severely  mentally  retarded  client, 
the  study  will  provide  guidance  to  rehabilitation  agencies  as  they  strive  to  fulfill  the  mandate  to 
give  pnohty  to  the  severely  handicapped  by  indicating  the  functional  deficits  in  this  group  and 
the  clinical  relationships  between  process  and  outcome  in  their  rehabilitation. 


241    Issues  in  Deinstitutionalization 

Principc!!  Investigator:  David  H.  Bostwick,  Ph.D. 

Status:  Continuing 

Dates:  September  i978-July 

Cost:  Annual  $30,345  Projected  Total  $60,000 

RT  Annual  $22,325  RT  %  of  Annual  Totai  74% 

Annual  Report  Reference:  '*9,  Page  213,  R-42 

OBJECTIVES: 

1.  To  describe  the  adjustment  processes  of  more  severely  disabled  persons  furfoughed  from  state 
institutions  tor  the  mentally  retarded  in  Texas  to  the  community,  comparing  them  to  higher  level 
clients. 

2.  To  assess  which  h/pes  of  clients  receive  which  types  of  environmental  support,  which  types  of  en- 
vironmental support  facilitate  adjustment,  and  which  types  of  clients  benefit  from  such  supports. 

3.  To  determine,  for  a  sample  of  persons  for  whom  both  clients  and  guardian  or  houseparenr  inter- 
views were  collected,  the  extent  to  which  clients  and  significant  others  agree  in  their  responses, 
and  the  extent  to  which  profiles  of  adjustment  and  correlates  of  adjustment  from  these  two 
sources  of  data  are  consistent. 


METHODOLOGV:  This  study  is  an  extension  of  analyses  of  a  large  longitudinal  data  set  collected  as  par  of 
Project  The  methodology  consists  of  data  set  organization,  data  reduction,  and  statistical 
analysis  appropriate  to  the  stated  objectives. 

FINDINGS  TO  DATE:  Due  to  shortages  of  funds,  the  present  project,  although  approved  for  initiation,  has 
been  held  in  reserve  for  a  late  start  until  appropriate  staff  are  availaoie. 

APPLICABILITY:  Deinstitutionalization  has  been  a  priority  in  both  RSA  and  the  Office  of  Development  Dis- 
abilities. The  Center's  rich  longitudinal  data  set  is  unique  and  can  provide  knowledge  reievanrlo 
community  adjustment  processes  and  the  facilities  and  services  which  facilitate  those  processes, 
in  this  stuay,  special  attention  will  be  focused  on  "he  more  severely  handicapped  person  ana  on 
environmental,  as  opposea  fo  personal,  correlates  of  adjustment. 
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242  Deveiopment  of  Exemplary  Models  of  Achieving  Effective  Coordination 
of  Education  and  Vocational  Rehabilitation  in  Local  Comnnunities 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Gerard  J.  Bensberg,  Ph.D. 
Continuing 

October  1977-April  i980 

AnnuaJ  $133,712 
RT  Annual  $120,750 

^9,  Page  70.  R-44 


Projected  Total  $133,712 
RT  %  of  Annual  Total  90% 


OBJECTIVES:  The  purpose  of  the  project  is  to  determine  what  forms  and  mechanisms  of  cooperative  oro- 
gromming  by  vocational  rehabilitation,  public  school  programs,  and  other  community  agencies 
can  improve  the  quality  of  services  to  handicapped  youth.  Specifically,  the  oroject  vyill  culminate 
in  a  state  of  the  art  report,  detailed  descriptions  and  analyses  of  ten  exemplar/ programs  involving 
interagency  cooperation,  and  a  synthesis  of  models  in  a  model  or  models  repiicable  nationally. 


METHODOLOGY:  Literature  review  will  focus  on  describing  current  public  school/vocational  rehabili- 
tation programs  and  interagency  linkages  and  will  serve  as  background  for  describing  the  state 
of  the  art  and  constructing  questionnaires  and  interview  schedules  to  be  used  in  site  visits,  A  form 
will  be  developed  to  solicit  nominations  of  outstanding  programs  from  vocational  rehabilitation 
agencies,  state  education  agencies,  and  other  relevant  sources,  A  foUow-up  questionnaire  wiii  be 
sent  to  nominated  programs  to  solicit  information  mat  can  be  used,  along  with  telephone 
contacts,  as  a  basis  for  selection  of  ten  exemplary  programs.  Site  visits  will  be  conducted  by  a 
carefully  chosen  visitation  team  using  structured  and  ooen-formot  questionnaires,  interview 
schedules,  and  data  collection  forms.  The  data  collected  from  site  visits,  along  with  the  material 
identified  through  titerarure  review,  will  serve  as  the  basis  for  developing  program  models  which 
represent  comprehensive  and  effective  cooperative  programs  to  maximize  the  vocarionat 
potentiol  of  handicapped  youth. 


FINDINGS  TO  DATE:  The  1 0  exemplary  programs  have  been  selected  end  thev  have  each  been  site  visited 
by  a  team  of  experts  in  rehabilitation,  vocational  education,  and  special  education.  The  ten 
programs  are: 


Kent  Intermediate  (Grand  Rapids,  Ml) 
St.  Paul,  MN 
Cleveland,  OH 
Salt  Lake  City.  UT 
York,  SO 


La  Grange,  IL 
Manchester.  CT 

Town  and  CountP/  (St.  Louis  County).  MO 
Houma,  LA 
Bakersfield,  CA 


Detailed  descriprtonsof  each  of  these  programs  is  now  being  written.  In  adaition  ro  These  prcgram 
descriprions  and  a  state-of-thenart  review  of  career  eauccrion  at  the  seconcan/  level,  ihe  final 
report  will  include  a  histon/  of  the  federal  legislation,  an  analysis  of  state  lows  and  regulations 
related  to  cooperative  programs,  and  on  analysis  of  the  1C0prog,'^ams  nominated  as  m.eering  rne 
criteria  of  the  project. 


APPLICABILITV:  Interagency  linkages  are  a  priority  In  RSA  research  and  evaluation  objectives.  This  project 
should  provide  guidance  to  vocational  rehabilitation  agencies  as  ro  how  they  can  work  most 
effectively  with  public  schools  and  other  community  agencies  to  orovtde  vocotionally-onented 
training  and  experiences  ro  handicapped  youth,  ^his  project  is  pamcuicriy  timely  in  view  of  recent 
legislation  in  vocational  rehabilitarion  and  in  education  which  has  altered  the  missions  and 
responsibilities  of  both  and  which  requires  a  resnccing  of  cccoerotive  reioTicnships  cerween 
agencies. 
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243   Applications  of  Behavioral  Training  Strategies  with  the  Mentally  Retarded 
in  Sheltered  Work  Settings 


OBJECTIVES:  The  general  objectives  of  this  program  are  to  apply  techniques  developed  in  more  closely 
controlled  laboratory-like  training  situations  tc  les^  controlled  settings.  The  techniques  to  be 
apDiied  involve  goal  setting  and  progress  roedbcck  to  train  specific  job  skills  and  generalizabie 
work  adjustment  and  work  ethic  attitudes  or.  J  "labits  in  severely  retarded  clients  at  the  Lubbock 
MH/MR  facility/.  These  techniques  hove  been  shown  to  be  effective  with  small  groups  of  clients 
who  work  in  a  training  laboratory  estabiisned  by  R&T  Center  researchers  at  the  Lubbock  State 
School. 

The  next  logical  step  in  this  work  appears  to  be  the  adaptation  of  the  findings  of  this  work  to  a  full- 
sized,  ongoing  sheltered  work/training  environment  as  port  of  the  habilitation  process  for  the 
retarded  clients  in  the  workshop. 

METHODOLOGY.  It  may  be  said  that  many  clients  Iock  a  'Afunctional  v/crk  ethlc'^  one.  therefore,  have  no 
real  reason  cr  morivotion  to  work.  Thus,  many  clients  do  not  continue  ^o  perform  well  after  they 
hove  been  trained  on  a  particular  job  or  task,  which  often  leods  to  an  increase  in  off-Tosk.  dis- 
tracting behaviors. 

The  researchers  have  identified  three  components  of  a  functional  work  ethic  which  seem  to  be 
necessary  prerequisites  for  independent  functioning  in  work  settings.  Bnefly.  these  are: 

1.  A  concept  of  work  as  a  renumerotive  activity.  The  retarded  client  must  hove  a  concept  cf  the 
relationship  be^^een  work  and  ploy. 

2.  Money  must  be  established  as  a  strong  secondorv  reinforcer  which  has  been  referred  to  as  the 
*^buying  power  of  money."  The  client  must  want  to  acquire  money,  for  whatever  reason. 

3.  A  work  history  in  which  a  person  has  been  reinforced  for  working  in  situations  in  which  the  job  or 
task  is  well  defined  and  the  compensation  rate  is  known  to  the  worker.  A  work  history  is  differentiat- 
ed from  a  labor  history  in  which  the  '*iob"  may  be  ill  defined  and  in  which  compensation  ts  either 
lacking  or  not  tied  to  specific  task  performance. 

The  first  cooperatively  planned  study  in  the  series  which  was  conducted  at  the  Lubbuck  MH/MR 
Center,  involved  six  mentally  retarded  clients  ranging  in  age  from  23  to  38  with  a  mean  iQ  of 
36  (range  15*46). 

All  of  the  clients  for  this  study  were  selected  by  workshop  personnel  at  the  request  of  the  ex- 
perimenters who  asked  that  the  trainers  select  a  group  of  clients  who  "didn't  hove  any  concept  cf 
working,  or  what  n  \ey  were  supposed  to  be  doing  in  the  workshop." 

At  the  time  the  study  began,  the  clients  were  paid  (as  were  all  clients  in  the  workshop )  by  check 
once  a  month.  Observation  of  the  clients  in  the  study  and  other  clients  in  the  workshop  reveaied 
that  the  paychecks  seemed  to  be  highly  reinforcing,  but  conversations  with  the  clients  (including 
the  ones  to  be  included  in  the  study)  kept  raising  the  question —reinforcing  what?  Clients  seemed 
to  be  just  OS  content  with  a  check  for  S2.00  as  with  one  for  350.00,  and  continued  observation 
seemed  to  confirm  the  hypotheses  that  the  act  of  getting  a  paycheck  was  reinforcing  m  the 
social  context  of  everyone  getting  a  check,  but  that  it  was  not  perceived  as  compensation  for 
the  number  of  ur^its  assembled  in  the  preceding  rhirty-doy  period. 

The  study  involved  alternating  baseline  conditions  as  they  hod  existed  in  the  workshop  for  about 
2  years  and  training  conditions  in  on  A8AB  design.  During  the  initial  baseline  condition.  Clients 
were  paid  once  a  month  by  check,  and  experimenters  did  nothing  more  than  record  time  spent 
working  and  collect  production  data. 
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Feedback  and  the  forming  of  a  direct  link  between  work  behavior  and  paychecks  were  ac- 
complished by  tallying  producrior.  twice  eacn  day  and  placing  accumulated  earnings  in  ciear 
plexiglas  tubes  placed  in  front  of  eoch  ctient.  The  method  of  calculating  paychecks  was  altered 
In  that  the  omounr  of  each  client's  check  was  fixed  at  the  amount  of  coins  (nickels)  contained 
in  a  full  tube,  and  clients  were  instructed  that  they  would  "earn"  a  paycheck  when  rheir  tube  was 
filled.  When  a  client  filled  the  tube,  the  coins  were  emptied,  and  traded  for  a  paycheck. 

The  first  training  phase  lasted  for  nine  weeks.  The  second  baseline  was  a  return  to  the  same  con- 
ditions as  the  first  baseline  in  that  clients  got  no  daily  feedback,  and  returned  to  regular  monthly 
paychecks.  The  second  training  condition  reinstated  the  coin  tubes  and  the  rotio  paychecks.  The 
second  baseline  and  second  training  condition  each  lasted  eight  weeks. 

Because  this  project  is  a  cooperative  effort  with  sheltered  workshops,  future  studies  are  geared  to 
be  responsive  to  training  needs;  therefore,  specific  methodologies  cannot  be  detailed  at  this  rime. 
However,  they  will  be  aimed  at  creating  stable  relationships  In  work  settings  and  invesTigating 
training  techniques  which  will  produce  durable  and  generaflzable  work  habits. 


FINDINGS  TO  DATE:  One  study  in  this  programmatic  effort  was  completed  during  the  year  The  design  and 
procedure  for  the  first  study  are  described  in  some  detail  in  the  methodology  section  of  this  report. 
The  results  show  a  statisticaliy  significant  14.5%  increase  in  production  from  the  initial  baseline 
to  the  first  training  phase.  There  was  a  slight  drop  in  production  at  the  beginning  of  the  second 
baseline,  but  after  about  3  weeks  all  clients  began  to  show  an  increase  in  production  which  con- 
tinued throughout  the  rest  of  the  second  baseline,  and  by  the  end  of  the  second  baseline,  were 
producing  8%  greater  than  in  the  first  training  phase-and  22%  above  initial  baseline.  Clients  made 
a  mean  16%  increose  from  the  first  half  to  the  last  half  of  The  second  oaseline.  The  beginning  cf  the 
increase  during  the  second  baseline  phase  corresponded  with  the  receipt  of  the  first  monthly 
paycheck,  and  one  more  paycheck  was  received  during  this  eight-week  baseline  phase.  The 
causal  connection  is  oniy  speculative  at  the  present  The  second  training  phase  was  initiated  in 
order  to  try  to  capitalize  on  and  stabiHze  the  increasing  prcducricn  seen  in  the  last  half  cf  the 
second  baseline.  An  additional  2%  increose  over  the  last  naif  of  the  second  baseline  was  realized 
and  maintained  until  the  end  of  the  study  which  terminated  eight  weeks  into  the  secona  rraining 
phase  with  a  change  in  production  methods  in  the  workshop.  During  the  approximately  eight 
months  of  this  study,  clients  gained  and  maintained  a  mean  24%  increase  in  production.  The 
overall  gains  for  each  of  the  6  clienrs  were  65%,  26%,  -2%,  16%,  7%.  and  35%. 

The  data  of  most  relevance  to  the  hypotheses  under  investigation  is  the  increase  in  productron 
during  the  second  baseline  condition,  which  shoula  have  constituted  on  exrinction  phase  if  the 
daily  feedback  ond  sociol  reinforcement  were  the  factors  maintaining  production  increases 
during  the  first  training  phase.  It  is  impossible  that  this  upswing  in  performance  reflected  a  delay- 
ed internalization  of  a  work  ethnic,  althougn  this  is  only  speculative. 

The  authors  conclude  from  the  results  obtained  in  this  study  that  it  is  desiraoie  and  feasible  to 
train  the  relationships  which  exist  in  work  environments  and  wnich  we  may  take  for  granted,  cur 
which  ore  probably  m.ore  important  in  rnaintaining  work  skill  Training  than  that  Training  tseff 


AFPLlCABiLlT/:  This  study  seeks  to  extend  the  findings  from  previous  laboratory  research  on  gooi  serting 
and  the  development  of  a  work  ethic  ro  an  actual  sheltered  worksncp  for  the  menraily  reraraea. 
In  essence,  the  purpose  of  the  present  study  is  to  test  the  generclizcbility  of  techniques  found  to 
be  of  value  in  increasing  and  maintaining  work  performance  cf  mentally  retarded  clients. 
Previous  research  has  shown  that  moderately  and  even  severely  retarded  clients  can  acquire 
relatively  complex  skills  in  a  laboratory  setting  but  that  productivity  often  deteriorates  in  an  actual 
workshop  setting.  Earlier  research  has  demonstrated  successful  techniques  for  maintaining 
behavior  in  isolated,  laboratory  simularions  of  workshops.  It  is  not  known  at  this  time  if  previous 
findings  are  valid  in  real  workshops  where  there  may  be  much  more  distraction  and  less  control 
of  the  environment  by  the  supervisor.  Techniques  which  are  found  to  be  successful  in  maintaining 
skills  acquired  in  training  could  be  utilized  to  keeo  proaucrion  rates  nign  and  possibly  to  reoucecr 
eliminate  wori<shop  problems  such  as  off-task  behavior,  client  disturbances,  and  aosenteeism.  In 
aaditicn.  the  project  may  lead  to  the  development  of  additional  techniques  aimed  at  solving 
frequently  encountered  problems  in  a  sheltered  workshop. 
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244  Predicting  Future  Trends  in  Rehabilitation  of  Mentally  Retarded  Persons 
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OBJECTIVES: 

1.  To  establish,  with  help  from  leaders  in  the  field,  a  prioritized  list  of  possible  new  trends  in  rehabiiita- 
tion  of  mentally  retarded  people. 

2.  To  provide  a  data  base  for  forward  planning  of  continuing  or  career  education  for  rehabilitationisrs. 

3.  To  prioritize  training  needs  for  future  rehabilitotionists. 

4.  To  provide  data  for  establishing  timelines  for  preparing  to  meet  new  manpower  needs. 

5.  To  identify  priority  directions  for  future  research. 


iVlETHODOLOGY:  .A  moaified  version  of  the  Delphi  technique  wtil  be  used  for  this  srudy  Essentially,  the 
Delphi  technique  is  a  series  of  ouestionnaires  intersoersed  with  ocinicn  feedbacx.  Tvpically.  the 
method  for  conducting  a  studv  involves  senaing  questionnaires  in  rounds  to  individual  pane! 
members  after  a  preliminary  ietter  has  been  sent  inviting  tnem  to  participate.  In  this  study  a  pre- 
limi.nary  ietter  will  be  «enr  to  influential  individuals  involved  m  policy  issues  asking  them  for 
responses  to  a  questionnaire/outline.  Their  responses  wili  assist  the  researchers  in  fcrmuioring 
oreos  of  investigation  for  the  Delphi  study.  A  letter  will  men  be  sent  to  persons  identified  as  experts 
in  vocational  rehabilitation  services  for  the  mentally  retarded,  asking  them  to  participate.  These 
panel  mem^bers  will  consist  of  people  from  the  following  groups: 

1.  Specialists  in  mental  retardation  and/or  training  in  state  vocational  rehobtiitction  agencies. 

2.  Staff  at  the  three  Research  and  Training  Centers  in  Mental  Retardation. 

3.  Rehabilitation  educators  and/or  other  university  or  community  experts. 

If  they  agree  to  serve,  the  experts  will  be  asked  to  respond  to  o  first  round  questionnaire  concerning 
future  trends  with  regard  to  (a)  social  attitudes,  (b)  utilization  of  support  personnel,  (c)  legislation, 
and  (d)  economics.  Tne  responses  to  the  round  one  questionnaire/outline  wiil  help  the  staff  in 
developing  the  open-ended  statements  in  these  areas,  and  possibly  highlignt  other  areas. 
Combining  these  responses  through  a  process  of  screening,  these  storemenrs  will  be  reduced 
for  round  two  In  round  two,  those  participants  who  responded  to  round  one  wiil  be  oskeo  to  rare 
each  of  the  factors  on  a  seven-point  continuum  from  leost  important  to  most  imporrcnT.  At  rhe 
end  of  round  two,  the  meon  for  eoch  factor  under  each  of  the  six  basic  content  areas  will  ce 
placed  in  rank  order.  The  result  is  a  prionty  ranking  which  has  a  variety  of  uses.  (Hopkins.  1972; 
Skutsch,  1973;  Weaver,  1972). 


In  round  three,  those  members  of  the  population  who  responded  to  round  two  will  be  asked  to 
agree  or  disagree  with  the  panel's  rankings,  stating  their  reason  for  any  disagreement.  These 
predictions  (agreements  regarding  perspectives  of  the  future)  along  with  the  rationales  regard- 
ing alternative  possible  futures  (disagreements)  will  be  condensed  to  form  a  picture  of  the  com- 
plications of  various  alternatives.  From  this  data,  staff  will  also  generate  soecific  reccmmendctlons 
for  training  and  factors  ro  consicer  regarding  olternarive  decisions  and  rheir  cntrcjcoted 
consequences. 
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FINDINGS  TO  DATE:  The  preliminary  step  to  seek  input  from  those  influential  in  setting  policy  was  directed 
at  a  relatively  few  individuals  involved  in  policy  at  the  national  level.  Four  of  these  individuals 
returned  the  questionnaire/outline;  some  excellent  input  was  received:  end.  in  general,  the 
responses  reflected  areas  of  concern  that  were  along  the  some  lines  that  the  research  ream  feit 
might  be  important.  More  specificcllv.  the  concerns  were  in  areas  such  as  perscnr^ei  needs, 
preservice  and  inservice  trainir^g,  legislation,  litigation,  ar^d  current  trends  reward  community 
treatment  and  resultant  changes;  and  other  areas  of  concern  such  as  interagency  ccoperoTion 
and  effects  of  minimum  wage  laws. 

After  the  preliminary  effort  to  define  areas  of  concern,  sixteen  panel  members  were  selected  and 
their  participation  solicited.  Having  received  their  positive  responses  to  participate,  the  panel 
members  were  sent  round  one  questionnaires  to  complete  and  return.  Due  to  the  open-ended 
nature  of  this  questinnaire.  the  responses  were  diverse,  it  would  be  premature  at  this  point  to  give 
the  results  of  this  round  since  the  move  toward  consensus  will  come  in  the  second  and  third  rounds. 

The  second  round  of  the  Delphi  has  been  prepared  and  sent  to  the  panel  which  now  consists  of 
fifteen  members.  The  responses  to  this  round  have  begun  returning,  but  again  it  is  premature  to 
draw  general  concfusions  from  this  round  until  more  responses  are  returned. 


APPLICABILITY:  The  findings  of  this  study  will  be  disseminated  through  standard  publications  and  through 
short-term  training  programs  conaucted  by  the  Research  and  Training  Center.  They  will  be  made 
ovailaDle  In  special  mailing  to  continuing  education  and  university  related  rehabilitation 
programs. 

The  findings  of  this  oroject  hove  potential  use  for  ail  indivdiuals  who  wcrk  with  retcraed  persons. 
They  shcula  be  particularly  helpful  to  state  agency  counseiors  in  evoiuating  and  imoroving  their 
performance  with  mentally  retarded  clients  and  to  state  rehabilitation  agency  aam.inistrcrors  m 
selecting,  preparing,  and  utilizing  rehaoilitafion  personnel  for  work  with  retardea  persons.  Tne 
findings  of  this  study  can  also  be  incorporated  into  undergraduate  and  graduare  .'•ehabiiitation 
programs  and  into  continuing  education  and  inservice  training. 

The  results  of  this  study  and  those  of  the  program  of  research  and  training  which  it  is  designed  to 
generate  should  nave  implications  for  rhe  pre-service  and  in-sepyice  training  of  rehcoiiitaticn 
counselors  and  should  modify  the  practices  of  counselors  related  to  the  rehabilitction-hcbilitation 
of  the  mentally  retarded,  improving  service  delivery  to  this  disability  grouo.  Tne  results  should  also 
be  utilized  by  legislators  and  RSA  staff  for  forward  planning  related  to  training  priorities  end 
legislation. 


245   Program  Evaluaiion  for  an  integrated  Community-Based  Extended 
Rehabilitation  Service  System 
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OBJECTIVES. 


1.  To  document  I'he  aevelcpnnenf  and  growth  of  an  integrated  connnuum  of  ccmmunitY-oased 
extendea  renabJiitation  senyices. 


EKLC 


433 


Texas  Tech  University 


2.  To  develop  a  comprehensive  program  evaluation  model  suitable  for  use  by  a  community-based 
integrated  service  delivery  system. 

3.  To  implement  that  model  among  member  agencies  of  the  community-based  service  system. 

4.  To  document  the  implementation  procedure. 

5.  To  develop  mechanisms  for  integrating  program  evaluation  as  a  part  of  the  ongoing  manage- 
ment system. 

6.  To  develop  m.echanisms  for  information  feedback  that  have  impact  on  program  end  client 
services. 

7.  To  aevelop  procedures  that  involve  all  levels  of  the  community-based  provider  agency  staff  in 
the  aecision-making  process  and  program  evaluation, 

8.  To  develop  procedures  for  replication  of  the  program  evaluation  and  community-based  models. 

fv^gTHODOLOGY:  The  methodology  of  this  study  is  designed  to  determine  what  steps  are  necessar/  end 
sufficient  to  develop  a  successful  comprehensive  community-based  integrated  service-delivery 
system  for  the  severely  disabled.  One  of  the  necessary  components  within  such  a  system  is  an 
integrated  and  continuous  process  of  self-evaluation.  This  program  evaluation  process  would 
determine  how  well  individual  programs  within  the  agency  meet  their  goals;  it  would  also 
examine  the  agency  or  system  as  a  whole  for  the  purpose  of  increasing  the  effectiveness  of  that 
body. 

The  program  evaluation  process  mtust  integrate  both  reseorch  and  dissemination  mechanisms. 
This  would  ensure  the  continuity  and  validity  of  the  process;  evaluative  research  outcome  data 
(specifically  designed  to  meet  the  needs  of  the  system  for  relevant  information  on  its  effective- 
ness) can  then  be  interpreted  and  translared  into  recommendations.  The  recommendations  can 
be  presented  to  the  appropriate  decision  makers  for  implementation,  and  evaluatico  can  be 
made  of  the  effects  of  those  implemented  recommendations. 

FINDINGS  TO  DATE:  Three  specific  areas  of  interest  hove  prompted  Investigation  thus  far  (1 )  consensus  of 
board  members  regarding  goais  and  objectives  of  LAERS.  (2)  impact  of  LAERS  on  the  EPS  clients 
sep/ed.  and  (3)  changes  in  LAERS  clients  as  perceived  by  their  families. 

The  questionnaires  used  to  assess  board  members  revealed  a  strong  commitment  to  estabiisn 
and  upgrade  sheltered  work  facilities  and  a  general  agreement  that  program  planning  was 
deficit.  A  large  port  of  the  organization's  problems  were  attributed  to  a  lack  of  interagency 
communication  and  coordination.  AJt  of  the  board  members  agreed  that  LAERS  was  fulfilling  a 
vital  community  function  and  was  a  worthwhile  project.  One  additional  factor  became  apparent 
as  o  result  of  open-ended  questioning,  and  that  is  the  imporfance  of  public  relations  and  rhe 
maintenance  of  a  visible  profile  in  the  community. 

The  impact  of  LAERS  program  on  the  clients  was  measured  by  means  of  analvzing  a  small  num.ber 
of  cost  benefit  factors.  Covering  the  first  yeor  of  operations,  these  were  simply  reported  in  terms  of 
frequency  and  percentage  rates.  Overall,  results  indicated  an  overage  increase  in  per  capita 
income  which  in  turn  sen/ed  to  decrease  the  amount  of  subsidy  provided  by  LAERS  funds  and 
sheltered  work  facilities.  The  clients  also  showed  rather  marked  increases  in  number  of  hours 
worked  during  the  year. 

Many  of  the  results  reported  above  were  reflected  in  the  parent's  observations  of  the  LAERS  clients. 
Fifty  percent  of  the  sample  clients  had  begun  to  pay  rent  and  reimburse  their  families  for  food.  A 
majority  of  the  clients  were  purchasing  many  of  their  own  clothes  and  personal  items.  As  a  result, 
a  number  of  the  parents  reported  noticeable  increoses  in  self-confidence  and  pride  \n  that  the 
clients  were  feeling  more  self-sufficient.  The  client  also  felt  more  useful  and  motivated  to  work. 

Other  information  gathered  during  this  process  covered  cost  to  the  families  of  maintaining  the 
clients  and  cost-benefit  factors  relevant  to  LAERS  as  an  organization. 

AFPUCABiLlTY:  The  first  phase  of  results  have  been  disseminated  to  members  of  the  LAERS  board  and 
have  precipitated  consideration  of  a  number  of  issues  which  heretofore  had  been  generally 
taken  for  granted.  The  final  results  will  be  parricuicriy  helpful  to  the  consortium  agencies  of  LAERS 
and  to  federal  and  state  planners  entertaining  the  concept  of  cooperative  community  services. 
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246  Case  Management  and  the  Individual  Program  Planning  Process 


1.  To  describe  and  compare  IWRPs.  lEPs.  and  tPPs  for  the  mentally  retarded  with  respect  to  their  form, 
elements,  and  adequacy  by  reference  to  standards  within  rehabilitation  agencies,  public 
schools,  public  residential  facilities,  end  community  MR  settings. 

2.  To  describe  and  compare  the  resources  and  procedures  involved  in  developing,  implementing, 
monitoring,  evaluating,  and  modifying  individual  plans  in  the  various  settings. 

3.  To  describe  staff  assessments  of  the  adequacy  of  the  individual  program  planning  process  and 
outcome  in  their  settings,  including  their  identifications  of  both  critical  problem  areas  and 
procedures  which  have  proven  effective. 

4.  To  identify  mechanisms  and  procedures  of  individual  program  planning  positively  related  to  staff 
assessments  that  the  system  is  effective  and  efficient. 

5.  Drawing  on  the  results  of  the  survey  findings,  to  develop  a  training  manual  aimed  ai^  describing 
how  to  implement  an  effective  and  efficient  system  for  inalvidual  program  planning  and  case 
management. 

METHODOLOGY:  The  Study  will  begin  with  a  review  of  the  literature  on  incividual  program  clanning  and 
case  management,  as  well  as  collection  of  standards  and  operations  manucis  from  agencies  m 
the  Region  and  discussions  with  agency  representatives  to  'denrify  important  topics  fcr  inclusion 
in  facility  surveys,  which  will  be  the  primary  method  of  data  collection. 

Three  surveys  will  be  sent  to  each  sefting.  one  for  the  appropriate  administrator  ('.e..  director  of 
rehabilitation  office,  director  of  special,  state  school  superintendent)  another  to  a  teacher  or 
team  leader,  and  the  other  to  be  passeo  on  ro  a  staff  member  who  has  been  intimately  involved 
in  the  inaividual  program  planning  process  (i.e..  rehabilitation  counselor,  special  education  aiae. 
or  social  worker).  Surveys  will  also  be  prefaced  by  an  explanation  of  the  project  and  a  call  fcr 
candid  responses  in  view  of  the  fact  that  the  identity  of  facilities  and  respondents  will  remain 
confidential. 

FINDINGS  TO  DATE:  Initial  findings  indicate  that  there  are  wide  differences  in  opinions  regarding  individu- 
alized Drograms.  This  is  manifested  in  differences  among  administrators,  reochers.  and  aides,  as 
well  as  differences  among  different  types  of  agencies  and  institutions  utilizing  various  p'anring 
formats.  There  is  some  indication  that  the  inaividual  planning  orocess  is  not  working  cs  efficienrly 
as  would  be  desirable,  although  present  data  is  not  conclusive. 

APPLlCABfLiTV:  In  recent  years,  legislation  in  rehabilitation,  education  and  developmentcl  disaoilitieshas 
mandated  that  individual  program  plans  be  developeo  and  impiemenred  as  a  means  of 
insuring  that  clients  or  students  receive  services  apprcpriate  to  their  needs.  The  obstacles  to  truly 
individualizea  services  are  numerous,  and  it  has  become  clear  that  agencies  and  facilities  are 
struggling  to  make  the  individual  olanning  process  a  meaningful  one  rather  than  a  use<ess 
exercise  in  paperwork.  Thircugh  inputfrom  its  advisory  committee  (see  advisor/ commitree  noreo 
at  the  end  of  this  report),  as  well  as  through  a  session  to  elicit  research  ideas  from  practitioners  (see 
the  introduction  to  research  at  the  beginning  of  this  volume),  the  Center  has  identified  this  area  as 
a  critical  need  area  in  improving  the  service  delivery  system.  Since  aeveiopmentoilv  disabled 
persons  are  served  in  rehabilitation,  special  education,  end  mental  retardation  settings,  a  focus 
on  individual  orogram  planning  for  them  provides  a  unique  opoortunity  to  aetermine  how  the 
case  planning  ona  management  process  is  approached  in  varied  settings  and  the  deg.-ee  to 
which  problems  cut  across  these  settings.  The  kinds  of  oroblem  areas  thar  have  already  been 
mentioned  to  the  Center  by  people  in  rtie  region  suggest  both  diverisrv  end  commonaiirv  Thatis. 
some  difficulties  are  unique  to  state  schiools  or  --ehabiliration  agencies,  but  at  the  same  time,  there 
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appeors  to  te  a  consensus  ^hat  there  are  key  functions  of  case  nncnagerT\enr  rhat  must  ce 
perfcrmed  in  virtually  any  setting  where  indiviaual  program  piannir^g  fs  Gone  As  one  of  our 
contacts  in  rhe  region  indicated,  it  would  perhaps  De  enough  ar  this  point  ro  cescribe  what  js 
happening  and  fro  identify  the  most  prevalent  kinds  of  difficulties  whjcn  face  persons  playing  case 
management  roles.  However,  rhis  project  will  also  attempt  to  identify  end  cissemmate  fecnmques 
for  solving  difficulties  and  making  the  Individual  orogram  planning  process  nor  only  more  efficient 
but  more  facilitative  of  the  ultimate  goal  of  im.proving  services  to  mdivicuai  clients.  Although  the 
research  will  not  focus  exclusively  on  state  rehabilitation  agencies  and  the  iWRP.  it  will  include 
such  agencies  as  part  of  its  focus.  Moreover,  since  rehabilitation  agencies  relate  to  education 
and  mental  retardation  programs,  the  results  of  the  study  should  contribute  to  coordination  of 
program  planning  across  agency  lines. 


247  Assertiveness  Training  for  Retarded  Clients  in  Vocational  Settings 
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OBJECTIVES:  Many  m.entaliy  retarded  clients  in  sheltered  workshops  tend  to  be  passive.  non<:ssemve. 
acquiescent  and  withdrawn  m  personal  inreracrions  doth  inside  and  outside  The  worksncp  This 
lack  c'  social  competence  poses  no  particular  problem  as  long  as  I'he  client  ^s  living  wifh  famHv 
r^embers  Is  empjoyed  by  c  sheltered  workshop  is  transporrec  :c  and  from  rhe  won<3hcp  bv  famtl y 
or  workshop  staff,  eats  all  meals  In  the  home  or  workshop. and  attends  sheiterea  socal  functions 
(sponsored  by  the  workshop  or  some  other  MR  agencies )—in  short,  ives  on  entLi-eiv  sheltered  life 
However  if  the  retarded  adult  is  to  beKTome  less  dependent  this  lack  cf  social  competence  may 
prove  c  hindrance  to  adequate  vocational  end  community  adjustment. 

Whclen  and  Henker  (1969)  taught  retarded  adolescents  *"o  apply  behavior  modification 
techniques  to  teach  young  children  basrc  skills.  While  the  pnmao/  focus  of  their  research  was  the 
feasibility  cf  using  mentally  retarded  oersons  to  teach  mentally  retarded  children,  the  authors 
report  anecdotal  evidence  of  serendipitous  changes  In  the  tutors  themselves.  Whalen  and 
Henker  noted  that  their  retarded  tutors  seemed  to  learn  how  to  hanale  responsibility  and  show 
initiative,  and  fhey  noted  aoporent  increases  in  self-esteem,  self-confidence,  and  assertive 
behaviors,  presumably  as  a  result  of  the  retaraed  clients  having  taken  on  the  roie  of  the  teacher. 
Ibis  ODprooch.  in  which  benefits  to  the  nonprofessional  "therapist '  often  equoi  or  outweign  the 
benefits  to  the  ^^client"  has  been  called  the  ''double  change  phenomenon  '  (Suerney.  1969). 

A  number  of  other  authors  hove  reported  this  "double  change  phenomenon"  as  a  serendipitous 
outcome  of  employing  mentally  retarded  individuals  to  train  such  behaviors  as  social  skills 
(Kazdin,  1971 ),  seif-help  skills  (Dilley.  1969),  and  verbal  fluency  (Weisen,  Hartley,  Richardson,  and 
Roske,  1967).  While  increases  in  social  competence  accruing  to  mentally  retarded  persons 
serving  as  teachers  or  trainers  hove  been  notea  by  a  number  of  authors,  these  increases  in 
appropriate  types  of  behavior  have  not  been  investigated  directly  nor  hove  the  effects  of  the 
"double  change  phenomenon"  been  measured  objectively. 

The  purpose  of  this  study  was  to  attempt  to  use  the  "double  change  phenomenon"  to  improve 
personol  interaction  skills  in  a  vccotionot  setting  for  mentally  retarded  persons  and  to  meosure 
these  changes  directly 

iVIETHCDOLCGY-  Mentally  retarded  adult  workers  sen/ed  cssupervisors  of  peers  in  a  sheltered  workshop  as 
a  strategv  to  increase  scciat  competence.  Each  experimental  subject  suoervised  three  '^etcrceo 
workers  on  on  ossemoly  rosk.  Social  ccmperence  measured  bv  the  Kohn  Social  Competence 
Sccie  ana  the  Predicted  Behcvicr  Scaie  was  compered  for  excenmenroi  and  control  suciects 
before  and  after  the  peer  sucervtsion  training  program. 
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PNDINGS  TO  DATE:  The  change  from  pre-resT  fo  post-tesr  on  rhe  Kchn  Social  Compererce  Scale  was  sig- 
nificantly grearerfor  the  experimenfat  subjects  compared  to  fhe  control  subjects  (iVicnn  vvhttnev 
U  =  0.  p<  05)  On  rhe  Predictea  Behavior  Scale,  all  Three  experinnentai  subiecrs  showed  oositive 
change,  whereas  onlv  one  control  subiect  changed  positively  whiie  the  remaining  ^\vo  control 
subfecrs  aic  not  change  at  all  '^^e  cnange  scores  on  rne  Predicrec  Behavior  Scale  ircicatea  rhar 
the  experiemental  subjects  gc  ■  ^ed  more  then  the  contrci  subjects  (Mann  Whitney  U  =  1 .  p<  ^0) 

The  results  show  that  the  experimental  subiects  who  served  cs  peer  supervisors  for  three  other 
clients  on  an  assembly  task  did  show  significant  gains  compared  to  the  control  subjects  on  the 
Kohn  Social  Competence  Scale,  and  made  greoter  gains  than  control  subjecrs  on  the  Precicted 
Behavior  Scale. 

APPLiC/^BlLlTY-  While  significanr  gains  'n  stondordizec  ^est  scores  con  oniy  lead  to  inferences  about 
changes  fn  underiying  behaviors  end  attitudes,  the  techmcue  of  utilizing  reroraea  workers  cs 
super/isofs  of  peers  seem.s  to  have  merit  as  an  easy  to  empiov  strategy  rcr  improving  client's 
interpersonal  skills  in  workshop  settings. 


248  Programming  Independent  Living  Skills  for  the  Deveioprpentally  Disabled 
in  Secondary  Schools 

Principal  Investigator:  Larry  McCarron.  Ph.D. 

Status:  New 

Dates:  January  1960-Decennber  1982 

Cost:  Annual  $i  19.944  Projected  Total  $300,000 

RT  Annual  $0  RT  %  of  Annual  Total  0 

Annual  Report  Reference:  ^9.  Page  225.  R-51 

OBJECTIVES;  '^ne  project  is  directed  at  ^J^/o  service  rssues:  1 )  the  use  of  evaluation  procedures  roformulore 
a  nnethoa  of  training  deveiopmentaiiy  discbied  persons  tn  sccia!.  incependent  living,  and 
Drevocarionai  skiNs.  2)  prograrrn^ingof  innovative methcasof  training  deveiccrnenrailycisGbled 
persons  in  the  secondary  school  setting. 

The  exoonsjon  of  eoucatloncl  servfces  for  the  severe  aevefcpmeptailv  disabiea  has  dictated  ^he 
need  for  innovative  training  in  social  adaptation  skills  fcrcommumtv  living.  The  ccmmumry  ser/:ce 
practitioner  as  well  as  the  educator  is  attempting  to  understana  the  behaviorol  corr^-petencies 
which  influence  successful  adaptotion  lo  i'he  demandsofcommunitv  living  R:ran  inoividuoi  ^"0 
become  proficient  in  community  living  skills,  it  has  become  apparent  that  assessment  techniques 
are  required  w/hich  can  oct  as  guidelines  for  prescribing  curriculum  which  match  the  soecific 
neeas  of  ihe  individual.  Current  studies  in  secondary  schools  [  McCcrron.  Clement  one  Chomp. 
1979)  have  indicated  that  the  most  productive  approach  is  to  provide  derailed  information  on 
the  individual's  functional  skills  which  relate  to  an  cpcroDhate  seiecrion.  sequence  and  method 
of  presentation  of  curriculum.  Success  in  s<::>cial,  independenr  living  end  prevccational  skills  con 
be  appreciably  increased  by  effective  se<rcndary  school  programs. 

iVE^HODOLCGY-  A  systematic  cparoocn  ^o  evaluation  and  training  organizes  rhe  evaiuaticn  daro  in 
rerms  of  underlying  reurcpsychological  processes  fsenscrv  ^ine  ana  gross  motor,  perceptual 
memon/.  communiccrion.  behavioral  and  adapfive  sKiils,  etc.)  ond  tnen  relates  rhe 
inoividualized  profile  of  neuropsychological  processes  to  a  specific  sequence  and  format  of 
training  which  takes  into  account  or  accammodates  for  individual  strengths  end  needs.  Since 
developmentally  disaoled  persons  generally  have  mulriple  handicapping  conditions,  a 
systematic  approach  of  describing  the  individual 's  current  functional  behaviors  is  used.  The 
assessment  procedure  provides  documentation  for  placing  an  individual  'n  an  aopropncre 
program  level  Th.e  secondan/  school  program  may  be  organized  according  ^'o  the 
deveiopm.ental  levels  from  primary  seif-help  skills  to  community  life  skills.  The  assessment  prcfife  13 
further  used  ro  determine  rhe  seauence  ana  presentarion  of  curriculum.  Specificcily,  rhe 
crcDosed  project  wiil  ce  d^irected  or  estabi  'Shtng  a  svstematic  one  cooiicabJe  metnod  of  uniizing 
evaiuaticn  informarron  ror  rhe  form.uiancn  of  etfective  educarlonai  programs  tar  "re 
aevelopmentaily  disabled. 
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FINDINGS  TO  DATE.  The  procedures  are  currently  being  field  rested  in  Kvo  secondary  school  sertings.  "Hie 
results  of  the  systennatic  evaluation  are  being  used  develop  individual  educarionoi  pions  for 
developmentatiy  disabled  students  at  these  sites.  Programming  of  curriculum  is  underway  and 
data  or^  the  progress  of  each  student  is  being  collected. 

Research  on  the  evaluation  procedures  has  indicated  that  valid  and  retiabie  date  ore  provioea 
for  determinjng  the  training  needs  of  a  wide  range  ot  developmentclly  disabled.  This  evaluation 
system  has  been  found  to  be  particularly  effective  when  useo  with  physically  or  mentally  disobiea 
persons  in  secondar/  schools. 

APPLICABIUTV:  Such  a  system  of  evaluation/training  enables  the  secondary  schools  to  facilitate  a  hobili- 
ration  program  for  honaicapped  persons  in  educational  settings. 
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CORE  AREA 


Vocational  Evaluation 

The  development  and  dissemination  of  new  knowledge  in  vocational  evaluation 
and  the  client  service  areas  interfacing  with  vocational  evaluation  (which  include 
work  adjustment  vocational  training,  follow-up  and  counselor/client  decision 
making),  and  also  the  development  of  demonstration  programs  in  the  areas  of 
client  referral  to  vocational  facilities  and  effective  facility  service  utilization. 
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249  Factors  Influencing  Counselors  Determination  of  Client  Eligibility  and 
Referral  for  Facility  Services 


Principal  Investigator: 

Status: 

Dotes: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Fredrick  Menz,  Ph.D. 

Ccmpieted 

March  1977'June  1980 
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#8,  Page  19.  R-26 


Projected  Total  $97,500 
RT  %  of  Annual  Total  73% 


1 .  To  determine  whether  sequence  of  report  selection  and  the  number  of  reports  used  per  se  have 
effects  on  counselor  eligibility  decisions. 

2.  To  determine  whether  there  is  an  optima)  number  and  sequence  of  types  of  reports  for  efficient 
eligibility  determination  with  specific  client  disability  or  rehabilitation  risk  groups. 

3.  To  develop  a  case  management  training  package  using  case  simulations. 


METHODOLOGY:  Subjects:  The  subjects  in  this  study  were  vocational  rehabilitotion  counselors  in 
Wisconsin  randomly  selected  throughout  the  state  and  assigned  to  experim.ental  packages 
containing  three  of  the  six  case  studies.  Sixty-four  counselors  balanced  across  the  four  adm-ini- 
strative  regions  (18  offices)  participated  in  the  study. 

Instrument:  The  instrument  is  based  on  the  six  case  files  used  in  the  Coker.  et  ol.  (1976)  study.  The 
set  of  six  cases  presents  a  range  of  seventies  of  disability  and  rehabilitation  risks  (as  defined  by 
Lorenz.  1973  and  Scheinkmaa  et  al..  1975).  Each  case  contains  a  standard  vocational  reha- 
bilitotion  application  and  a  total  of  ^J^/enty  possible  informational  reports  (ccsenotes,  medical 
reports,  and  consultant  records).  The  counselor  selects  any  reports  up  to  the  point  he/she  was 
ready  to  make  an  eligibility  decision.  These  experimental  packages  (expected  ro  be  useable  as 
a  training  package)  present  oil  case  materials  in  a  casefile  format  and  follow  basic  principles  of 
programmed  learning  to  maximize  consistency  of  the  experimental  conditions  ana  efficiency  of 
data  collectfon. 

The  recording  format  gathered  data  with  respect  to  eligibility  decision:  number  of  information 
choices;  specific  types  and  sequence  of  information  chosen;  and  estimated  probability  of 
rehabilitation  success.  Additional  data  were  gothered  on  the  counselors  plan  for  the  applicant's 
rehabilitation;  the  counselor's  perceptions  of  factors  influencing  the  applicanf  s  rehabilitation; 
counselor  experience,  education  and  preparation;  present  caseload;  and  administrative  policies 
and  constraints  under  which  the  counselor  functions. 

Procedures:  The  experimental  packages  were  adminisrered  during  site  visits  to  each  office  by  the 
principal  investigator.  Each  of  the  fourreen  packages  conrained  three  of  the  six  cases,  crossed  by 
severity  of  the  **applicants"  disability  and  rehabilitation  risk  and  balanced  by  order  In  which  cases 
wf=*re  processed.  Assignment  of  packages  was  monitored  to  insure  that  at  least  one  counselor 
completed  one  of  the  fourteen  combinations  in  each  administrative  area  and  that  otleosr  thirty- 
two  counselors  completed  each  case.  These  procedures  to  assign  subjects  to  case  combinations 
allowed  collection  of  all  data  needed  to  address  the  research  oDjectlves.  A  survey  of  the  partici- 
pants, after  providing  them  feedback  on  their  performance,  acquired  evaluative  data  needed 
to  translate  and  refine  the  packages  for  training  purposes. 

Rotes  of  acceptance  (percents)  of  each  case  for  rehabilitation  were  computed  and  compared 
with  rates  obtained  in  earlier  research  conducted  by  the  Center  in  1973  to  determine  the  com- 
parability of  counselor  responses  to  simulations  between  states  and  over  time.  The  rates  of 
acceptance  between  administrative  regions  within  Wisconsin  were  examined  to  determine 
whether  client  acceptance  for  rehabilitation  differs  in  urban  and  rural  sertfngs. 

Both  analyses  of  variance  and  discriminant  functions  were  com<puted  with  the  data  on  Infor- 
mation  selected  to  determine  whether  counselors  use  different  amounts  and  types  of  informarion 
with  different  severity  and  risk  groups,  when  making  different  decisions  about  eligibility,  and  if  the 
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counselor  is  functioning  in  different  administrative  regions  of  the  state.  The  four  factors  in  the 
basic  analysis  of  variance  design  used  wirh  the  sets  of  indepenaent  variables  were  Severity  of 
Applicant's  Disability,  Rehabilitation  Risk.  Administrative  Region,  and  Eiigibility  Decision  (2x3x4x2 
factorial).  Where  main  or  Interactive  effects  were  found  under  this  design,  discriminant  functions 
were  computed  to  isolate  the  interrelationships  among  dependent  variaoies  which  contributed 
to  distinguishing  between  levels  on  the  independent  variable(s). 

The  three  sets  of  dependent  variables  analyzed  were  the  total  number  of  reports  selected  to 
reach  a  decision;  the  total  numbers  of  medical  consultant  reports,  nonmedical  consultant 
reports,  and  applicant  contacts  used;  and  the  relative  emphases  given  to  different  sources  of 
information.  This  lost  set  of  dependent  variables  was  constructed  by  classifying  the  twenty  reports 
as  to  their  purposes  in  decision-making:  Screening  for  physical  disability  (General  Medical); 
Estimating  severity  of  priman/ disability  (appropriate  consultant  report( 3));  estimating  secondary 
medical  aspects  of  disability  (  other  medical  consultant  reports);  estimating  psychosocial  aspects 
of  disability  (psychological  and  social  histories);  estimating  vocational  potential  (vocational 
evaluation  report  and  employment  history);  clinical  screening  and  evaluation  of  potential  to 
benefit  from  rehabilitation  (casenotes);  and  other  (educational  history).  Frequencies  of  selection 
were  adjusted,  within  each  of  the  seven  classes,  by  availability  for  selection. 


FINDINGS  TO  DATE:  Analyses  of  how  information  is  used  in  eligibility  determination  are  still  undervvay. 
Comparability  with  Previous  Simulation  Research: 

r  Acceptance  of  applicants  for  rehabilitation  by  towa  and  Wisconsin  counselors  was  found  to  be 
quite  consistent  when  examined  across  the  six  cases  (79%  vs.  82%)  and  rates  did  not  differ  by 
more  than  7%  and  usually  by  only  2  or  3%  when  rates  of  acceptance  for  each  case  were  com- 
pared. Greater  variability  in  acceptance  was  found  among  the  four  adminlstrarve  regions  in 
Wisconsin  than  between  the  two  states. 

2.  The  average  number  of  pieces  of  information  selected  by  !owa  and  Wisconsin  counseiors  was 
also  fairly  consistent  (7.09  in  Iowa  vs.  6.99.  including  the  application  for  services  in  Wisconsin. 

3.  Counselors  in  the  two  states  (and  over  the  five  yean  between  Ihe  studies)  respond  similarly  to 
case  simulations,  are  similar  to  each  other  in  terms  of  the  amount  of  information  they  use  to  make 
an  eligibility  decision,  and  the  data  collected  from  them  shouia  convey  a  fairly  accurate  picture 
of  counselor  use  of  information  (the  types  available  in  the  simulation  package)  to  reacn  an 
eligibility  decision. 

Counselor  Use  of  Information  In  Eligibility  Determination: 

1.  The  total  number  of  pieces  of  information  selected  in  eligibility  determination  is  unrelated  to  the 
seventy  of  applicant's  disability,  the  rehabilitation  risk  involved,  and  whether  the  applicant  is 
accepted  for  services.  Differences,  however,  were  found  oetv^/een  The  four  administrative  regions 
of  the  state.  These  differences  are  with  respect  to  the  numbers  of  contacts  which  counsefors  prefer 
to  have  with  the  applicant  before  arriving  at  a  decision.  If  the  counselor  was  in  the  northern,  more 
rural  and  less  heavily  populated,  regions  they  preferred  having  1.053  more  contacts  with  the 
applicant  than  counselors  in  the  southern  and  more  urban  regions  of  the  state.  Throughout  the 
state,  counseiors  select  an  average  2.245  medical  consultant  reports  and  1.734  nonmedical 
consultant  reports. 

2.  Severi^/  of  the  applicanf  s  disability  per  se,  is  unrelated  to  the  numbers  of  medical  consultant 
reports,  nonmedical  consultant  reports  and  contact  with  the  applicant  used,  rehabilitation  risk 
and  severity,  in  interaction  with  risk,  though,  do  account  for  significant  amounts  of  variance. 
Greater  use  of  applicant  contacts  and  rather  equal  use  of  medical  and  nonmedical  resources 
will  be  made  with  a  high  and  low  risk  applicant.  With  a  medium  risk  applicant,  however  more 
reliance  will  be  made  on  medical  resources  and  less  reliance  on  both  nonmedical  reports  and  on 
applicant  contacts.  With  respect  to  the  numbers  of  each  resource  used  the  High  Risk  Non-severely 
(HNS)  disabled  and  the  Medium  Risk  Severely  Disabled  (MS)  applicant  present  contrasting 
problems  for  the  counselor  in  his/her  decision-making  as  reflected  in  their  use  of  medical  re- 
sources and  casenotes.  With  the  HNS.  more  direct  contact  is  sought  and  less  use  of  consultant 
resources  is  made,  while  with  the  MS,  greater  numbers  of  m.eaical  (2.391)  and  nonmeatcci 
(1.969)  consultant  reports  are  drawn  upon. 
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3.  Based  upon  the  comp:?^'ative  emphases  counselors  give  to  different  classes  of  information, 
counselors  make  eligibility  decisions  regarding  four  distinct  types  of  applicants:  Nonseverely 
Disabled  (NS);  Severely  Disabled  (S);  Medium  Risk  Severely  Disabled  (MS);  and  High  Risk  Non- 
severely Disabled  (HNS). 


4.  The  NS  applicant  presents  the  most  uncomplicated  type  of  applicant.  Major  emphasis  is  given 
to  determining  the  extent  of  a  primary  or  presence  of  a  secondary  disability,  along  with  a  fairly  low 
level  or  modest  screening  of  the  applicanf  s  social,  psychological  and  vocational  bockground. 
This  approach  is  apparently  geared  toward  determining  whether  some  clear  and  direct  benefits 
might  be  accrued  from  rehabilitation  should  the  applicant  be  accepted. 


5.  The  S  applicant  presents  a  more  variable  chalienge  to  the  counselor  depending  on  whether  the 
applicant  is  high  or  low  risk*  Major  emphasis  is  given  to  determining  the  severity  of  the  presenting 
disability,  regardless,  but  a  somewhat  more  intense  inquiry  process  is  involved  if  the  applicant  is 
also  high  risk.  More  emphasis  will  also  b3  given  with  this  high  risk  client  to  determining  both 
secondary  psychosocial  aspects  of  disability  and  whether  the  applicant  has  a  clear  vocational 
potential. 


6.  The  MS  represents  the  most  typical  rehabilitation  applicant/client.  The  applicanf  s  disability  can 
be  determined  through  a  general  medical  screening.  Moderate  attention  is  given  to  determining 
the  degree  of  severity  and/or  other  related  medical  conditions  along  with  a  fairly  equol  attention 
to  investigating  other  aspects  of  <ne  applicant's  background  which  might  be  related  to  a  dis- 
ability or  the  applicant's  vocational  potential. 


7.  The  HNS  applicant  presents  the  most  dramatically  different  problem  for  the  counselor  in  selecting 
and  processing  information  in  eligibility  determination.  The  HNS  applicant  is  leost  likely  to  be 
accepted  for  services.  It  is  with  the  HNS  that  the  counselor's  efforts  are  most  clearly  directed  at 
determining  whether  there  is  some  severe  disability.  Comporativeiy  higher  emphases  are  given  to 
both  physical  end  psychosocial  aspects  of  disability.  Reliance  on  consultant  resources  will  be 
greatest  and  most  variable  with  this  applicant  type. 


8.  For  all  four  types  of  applicants,  general  screening  for  physical  disability  is  given  higher  emphasis 
and  clinical  evaluation  and  screening  for  potential  to  benefit  from  rehabilitation  is  given  modest 
emphasis. 


APPLICABILITY:  The  resuits  of  this  project  are  anticipated  to  hove  one  of  the  following  uses:  ( 1 )  the  determi- 
nation of  guidelines  for  assessment  and  eligibility  determination  with  specific  client  groups 
which  could  be  used  to  establish  case  review  standards;  (2)  the  determination  of  critical  report 
content  which  could  be  used  to  establish  guidelines  for  preparing  reports  as  well  as  performance 
evaluation  of  professional  consultants;  (3)  the  determination  of  the  typesof  biases  which  occur  in 
making  referrals  and  preparing  reports  which  could  be  used  to  develop  guidelines  for  referral 
and  report  writing. 

Additionally,  the  results  will  provide  basic  information  regarding  the  eligibility  determlnarion 
process  which  con  be  used  in  both  pre-service  and  in-service  counselor  training  programs. 

The  cose  vignettes  used  in  this  project  will  be  packaged  In  the  form  of  a  training  program  on 
eligibility  determination.  This  pockage  cculd  be  used  by  rehabilitation  counselor  training 
programs  for  pre-service  training  and  by  state  vocational  rehabilitation  agencies  for  In-service 
training. 
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50  The  Effects  of  Vocational  Evaluation  on  the  Rehabilitation  Client 
and  Counselor 


3JECnVES:  The  goal  of  this  project  is  to  determine  the  effects  of  Vocational  Evaluation  on  the  client 
and  counselor.  This  goal  will  be  attained  through  the  following  objectives. 

1.  Analysis  of  data  from  pilot  research  examining  the  effects  of  Vocational  Evaluation  with  respect 
to  client  change  and  functional  disability. 

2.  Analysis  of  data  from  pilot  research  examining  the  effects  of  Vocational  Evaluation  with  rescect 
to  counselor  information  gain. 

3.  Interpret  research  findings  and  propose  further  research  in  this  area. 

E7HODOLOGY-  In  the  two  studies,  data  from  rehabilitation  clients  and  counselors  in  Michigan  hcve 
been  collected.  In  one.  approximately  46  rehabilitation  client's  referred  to  or  awaiting  Vocational 
Evaluation  hove  been  studied  to  determine  the  effects  of  Vocational  Evaluation  on  their  self- 
concept,  vocational  needs,  and  vocational  information.  In  the  second  study,  thirty  vocational 
rehabilitation  counselors  have  been  assessed  as  to  the  degree  of  information  they  gained  about 
a  client  as  a  result  of  their  client  receiving  vocational  evaluation  sen/ices. 

Shjdy  I:  CHent  Change.  The  assessment  of  client  change  as  a  result  of  Vccotional  Evciucticn 
consists  of  three  areas:  (1 )  general  self-concept;  (2)  identification  of  vocational  needs:  (3)  infor- 
mation gained.  The  following  instruments  were  used:  (1 )  The  Tennessee  Self-Concept  Scale  was 
used  to  assess  individuals*  perceptions  of  themselves;  (2)  The  Attitude  Scale  of  the  Career  Maturity 
inventory  was  used  to  measure  clients'  vocational  needs;  and  (3)  A  survey  instrum.ent  was 
developed  which  consisted  of  client  information  In  three  categories:  (a)  information  about 
■  general  worker  traits;  (b)  information  about  specific  work  skills,  aptitudes,  interests;  and  (c)  infor- 
mation about  specific  work  environments. 

Twelve  rehabilitation  facilities  in  Michigan  were  selected.  The  three  instruments  measuring  client 
change  were  administered  to  each  client  entering  the  facility  for  evoluotlon  sers/ices  during  a  four 
week  period.  As  each  client  completed  evaluation,  the  tests  were  reodministered  to  him/her. 
Clients  awaiting  vocational  evaluation  services  in  the  participatory  facilities  were  also  tested  on 
pre  post-tesT  basis  over  a  time  interval  equol  to  the  length  of  time  of  evaluation  services.  A  total  of 
46  clients  were  tested.  34  clients  who  had  completed  evaluation  and  12  clients  who  had  not 
participated  in  evaluarion. 

Shjdy  II:  Counselor  Information  Goin.  An  instrument  (Client  Assessment  Sun/ey)  was  designed 
to  measure  counselor  knowledge  concerning  their  clients'  vocational  abilities  and  skills.  In 
addition,  a  6  point  Ukert  Scale  was  used  to  further  measure  the  counselors*  degree  of  certainly 
concerning  the  accuracy  of  each  response.  Each  counselor  was  administered  the  Client  Assess- 
ment Sun/ey  (CAS)  prior  to  their  clients'  commencement  of  evaluation  services.  After  each  client 
completed  evaluation,  the  CAS  was  readministered  to  the  counselor.  Another  CAS  was  com- 
pleted by  the  participating  counselors  on  a  pre  post-test  basis  for  a  client  referred  to  but  awaiting 
evaluation  services.  Counselor  and  client  demographic  information  was  collected  for  analysis. 

NDINGSTO  DATE  This  year's  activities  hove  examined  the  utility  of  Vocational  Evaluation  Services  for  the 
referring  counselor  and  client.  The  findings  which  are  reported  below  ar^  based  upon  a  pre- 
liminary analysis  of  the  data  collected  respective  to  the  two  prime  objectives  of  the  project  The 
final  analyses  of  the  data  from  the  studies  will  be  completed  by  the  end  of  the  grant  year. 

Counselor  Information  Goin  (Study  II):  Assessment  of  the  amount  of  information  counselors  gain 
of  client  information  and  the  extent  to  which  their  certainty  of  the  information  increased  as  a 
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result  of  vocational  Evaluation  Services  was  explored.  Thirty-five  counselors  from  Michigan  Bureau 
of  l^ehabilitation  were  pre-  and  post-tested  as  to  the  amount  of  information  they  possessed  con- 
cerning a  client's  vocational  assets  and  liabilities  whom  they  had  referred  to  vocational  evalua- 
tion using  a  Client  Assessment  Survey. 

The  instrument  was  used  to  test  tv/o  hypotheses:  (1)  Counseicrs  will  gain  significantly  greater 
amounts  of  information  with  respect  to  clients  who  complete  work  evaluation  than  for  a  matched 
group  of  Clients  who  do  not  complete  evaluation,  and  (2)  Counselors  will  gain  a  significantly 
greater  amount  of  certainty  with  regards  to  information  possessed  forthose  clients  who  complete 
work  evaluation  than  for  those  clients  v/ho  do  not  complete  work  evaluation. 

Weinstein  (1978)  concluded  that  counselors  gained  both  a  significant  amount  of  information  as 
weil  OS  on  increase  in  the  certainty  of  that  information  following  a  clienrs  involvement  in 
vocational  evaluation  services.  The  results  further  indicated  that  evcluarion  provides  counselors 
with  the  ability  to  effectively  define  their  client's  vocational  assets  and  liabilities  with  regard  to  job 
goals.  General  Educational  Development.  Aptitudes.  Temperaments.  Work  Attitudes.  Attributes 
and  Interests.  Job  Retention  Skills,  and  Stability  Characteristics.  The  results,  however,  did  not 
indicate  that  evaluation  provides  the  counselor  with  any  additional  information  concerning  the 
client's  Physical  Capacities  and  Job  Seeking  Skills. 

While  additional  Information  concerning  Physical  Capacities  and  Job  Seeking  Skills  did  not  seem 
to  be  an  outcome  of  a  client's  involvement  in  vocational  evaluation,  counselors  did  seem  more 
certain  of  this  type  of  the  Physical  Capacities  and  Job  Seeking  Skills  information  they  already 
possessed.  Increases  in  certainty  also  occurred  for  information  counselors  possessed  on  the  other 
SIX  scales.  This  suggests  that  vccational  evaluation  services  may  serve  the  dual  function  of  botn 
proviaing  the  counselor  with  new  information  and  confirming  or  disconfirm.ing  information  the 
counselor  already  possesses. 

Client  Change  (Study  I):  Two  studies  examined  the  effects  of  Vocational  Evaluation  on  clients. 
Chandler  (1978)  conducted  a  study  of  client  change  as  measured  on  several  dimensions. 
Change  in  self-concept  was  measured  using  the  Tennessee  Self-Concept  Scale.  The  Career 
Maturity  Inventory-Attitude  Scale  was  used  to  measure  change  in  vocational  maturity.  Ability  to 
state  a  job  goal  was  assessed  in  on  inten/iew  with  the  client.  In  addition  to  these  dimensions, 
a  survey  was  developed  re  explore  the  possibility  that  cJients  gain  information  about  their  voca- 
tionally related  assets  and  licoilities  as  a  result  of  vocational  evaluation.  As  reported  by  Chandler, 
(1973).  there  were  no  significant  differences  between  clients  participating  in  vocational 
evaluation  and  clients  not  participating  in  vocational  evaluation  as  measured  on  tne  three 
instruments. 

Post  hoc  analysis  of  Chandler's  data  was  restricted,  due  to  the  few  number  of  subjects  across 
facilities,  prohibiting  a  regression  analysis  from  being  computed  to  determine  variables  signi- 
ficant in  predicting  change.  It  was  anticipated  by  Chandler  that  the  Ivyelve  vocational  evalua- 
tion programs  would  differ  In  the  level  of  client  participation  and  that  possible  interaction  of  this 
effect  on  client  change  would  exist.  Again,  the  small  sample  of  subjects  (34)  across  ^/vetve 
facilities  did  not  permit  a  post  hoc  analysis  of  this  data. 

The  methodological  problems  encountered  by  Chandler  were  considered  and  controlled  in  a 
study  initiated  by  Hein  (1979).  Hein  investigated  32  clients  participating  in  vocational  evaluation 
at  the  Vocational  Development  Center,  identified  as  a  nigh  level  client  parricfpatory  program. 
Hein  used  the  same  measuring  instruments  as  Chandler  in  a  pre-test,  post-test  design.  A  pre- 
lim.inary  analysis  of  the  data  with  respect  to  the  Career  Maturity  Inventory  (CiVll)  Attituae  Scale 
and  Tennessee  Self-Concept  Scale  indicated  that  statistical  significant  changes  did  occur. 
Participants  in  the  study  were  involved  in  vocational  evaluation,  but  either  entered  a  two  week 
evaluation  program  or  a  three  week  program  consisting  of  two  weeks  of  evaluation  similar  to  the 
other  group,  and  one  week  of  values  clarification.  All  clients  (two  week  and  three  week  client 
groups)  had  significant  changes  in  their  post-test  scores  on  the  CMl-Attitudinoi  Scale  when 
compared  to  their  pre-test  scores. 

.A  t-test  was  computed  on  the  mean  change  scores  from  the  pre-rest  and  post-test  scores 
between  the  two  cna  three  week  groups.  The  results  indicated  the  mean  change  for  the  two 
grouDS  of  clients  die  not  differ  significantlv  from  eacn  other.  With  resoect  to  the  same  clients 
and  programs,  the  analysis  of  data  oorained  from  the  Tennessee  Self-Concept  Scale  (TSCS) 
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indicated  some  differences  occurring  from  the  pre-testing  of  clients  to  the  post-testing. 

For  ail  clients,  the  following  six  sub-scates  were  significant:  (1 )  Tote!  Positive.  (2)  Self-Sctisfcction. 
(3)  Behavior.  (4)  Physical  Seif.  (5)  Personal  Self,  and  (6)  Social  Self.  The  clients  in  the  two  week 
program  changed  significontly  on  the  following  scales:  (1)  Self  Satisfaction.  (2)  Behavior. 
(3)  Physical  Seif.  (4)  Personal  Self,  and  (5)  Social  Seif;  whereas,  the  Clients  in  the  three  weeK 
program  only  changes  on  one  scale.  Social  Self. 

Further  analysis  of  the  TSCS  data  obtained  on  the  clients  in  the  two  and  three  week  program  was 
computed.  The  mean  change  scores  for  all  scales,  between  the  pre- test  and  post-test  for  the  two 
and  three  week  program  participants  were  compared.  The  results  indicare  only  one  scale  (Self 
Satisfaction)  where  the  difference  in  the  pre-test  and  post- test  scores  for  the  two  week  group 
was  significantly  different  compared  to  the  change  of  pre-test  and  post-test  scores  for  the 
three  week  group.  On  examining  the  Seif  Satisfaction  dimension,  two  week  clients  cnanges 
significantly  (t(1 7)=-4.33;  p<-.001),  whereas  three  week  clients  did  not  change  (t(13)=-.146; 
p<.05). 

Preliminary  analyses  indicates  that  there  are  significant  differences  occurring  for  persons  during 
their  vocational  evaluation  program  as  measured  by  the  CMI-Attitude  Scale  and  TSCS  on  pre- 
and  post-adminlstratlons.  Hein  also  suggests  that  the  differences  occurring  between  the  two  and 
three  week  groups  in  favor  of  the  two  week  group  could  possibly  be  with  respect  to  the 
demograr^hic  variables,  age,  and  referral  source.  A  significant  difference  between  the  groups 
exists  with  respect  to  age;  the  t^^/o  week  group  being  older. 

Since  Hein  (1979)  and  Chandler  (1978)  differ  in  their  initial  analyses  of  data  and  design,  further 
analyses  are  expected  to  be  continued  prior  to  any  final  report. 

APPLICABILITY:  The  purposes  of  these  studies  were  to  indicate  the  effects  of  Vocational  Evaluation  on: 
(1 )  counselor  gain  of  client  information;  and  (2)  client  change  in  vocational  maturity,  vocational 
needs,  and  self  concept.  Since  vocational  sen/ices  are  becoming  more  and  more  scrutinized  by 
various  interest  groups,  legislative  groups,  and  service  purcnasers;  the  findings  of  these  studies  ere 
applicable  to  the  issue  of  measurement  of  exoected  outcomes  of  services. 

Preliminary  findings  from  this  study  indicate  that  the  mieasurement  ossessing  Vocational 
Evaluation  effects  on  counselor  gain  of  client  information  is  sensitive  and  a  valid  estimate.  State 
and  faciiity  personnel  can  use  this  approach  to  determine  effectiveness  for  professionals.  The 
initial  analyses  of  Chcndler(  1978)  and  Hein  (1979)  date  indicates  different  outcomes.  Whereas. 
Chandler  did  not  find  significant  change  for  clients.  Hein  did.  The  difference  occurring  in  the 
studies'  design  needs  to  be  further  investigated.  Presently,  the  instruments  measuring  the  effects 
on  clients  are  sensitive  with  given  client  population.  Should  more  detailed  analysis  of  these 
data  indicate  that  this  approach  is  sufficiently  sensitive,  a  needed  method  will  be  available  to 
state  and  facility  personnel. 
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Principol  Investigator: 
Status: 
Dates: 
Cost: 

Annual  Report  Reference: 


Projected  Total  $240,163 
RT  %  of  Annual  Total  73% 


Charles  Coker,  Ph.D. 

Continuing 

July  1977-June  1982 

Annual  $4^1,244. 
RT  Annual  $32,369 

Page  99,  R-30 

OBJECTIVES:  The  goal  of  this  project  is  to  develop,  implement  and  monitor  a  iine  of  programmatic 
research  and  research  utilization  activities  in  the  area  of  client  selection  and  rehabilitation 
planning,  with  a  particular  focus  upon  those  severely,  disabled  persons  who  are  referred  to 
rehabilitation  facilities  for  assessment  and  evalucTion  of  rehabilitation  potential. 
This  goal  will  be  attained  through  the  following  soeciflc  objectives: 

To  identify  researchable  issues  in  the  area  of  ciienr  selection  ana  rehabilitation  services  planning, 
using  the  Center  Advisory  Commiitee.  RSA  RStE  strategy,  stare  rehabilitation  agency  personnel, 
rehabilitation  facility  personnel,  ana  other  input  sources. 


1. 
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2.  To  develop  a  programmatic  research  strategy  and  research  utilization  plan  based  upon  identi- 
fied researchable  issues,  knov^ledge  gaps,  and  priority  concerns. 

3.  To  prepare  issue  analysis  and  position  papers  based  on  literature  reviews  which  idenrify  specific 
knowledge  gaps  and  which  formulate  researchable  problems. 

4.  To  conduct  pilot  studies  which  demonstrate  research  feosibiiity  and/or  resolve  methodoiogicol 
and  instrumentation  issues  related  to  identified  knowledge  gaps  end  researchable  problems. 

5.  To  make  available  for  dissemination,  research  findings  not  included  in  other  projects. 

6.  To  develop  research  project  proposals  for  submission  to  the  Center's  Advisory  Commttea  RSA 
Regional  Office^  and  RSA  Special  Centers  Office  for  review  and  approval. 

7.  To  review  the  findings  of  Center  programmatic  research  activities  with  the  Center  training  section 
to  insure  that  optimal  dissemination  and  utilization  of  all  findings  is  occurring. 

8.  To  monitor  and  evaluate  Center  programmatic  research  and  research  from  other  sources  related 
to  client  selection,  rehabilitation  planning,  and  the  use  of  vocational  evaluation  procedures  in 
client  assessment  and  planning  with  the  purpose  of  periodically  revising  the  programmatic 
research  strategy,  research  priorities,  research  octiviMes,  and  research  dissemination  and 
utilization  procedures. 


METHODOLOGY:  The  methodology  consists  of  four  major  activities: 

1 .  Programmatic  Research  Strategy:  The  purpose  of  this  step  is  to  allow  for  the  identification  of  a 
continuing  research  strategy  which  (1)  identifies  issues  of  priority  concern;  (2)  defines  the 
interrelationships  between  the  issues;  end  (3)  presents  on  orderiy,  systematic,  and  integrated 
programmatic  research  strategy  for  resolving  fhe  issues. 

The  programmatic  research  strategy  is  circulated  for  review,  revision,  and  approval  It  will  be  fhe 
basic  programmatic  research  guide  and  will  be  periodically  revised  and  updated  to  take  into 
account  new  knowledge,  changes  in  priority  groups,  etc. 


2.  Issue  .Anaiyses:  Issue  analyses  will  be  concerned  with  (1)  the  analysis  and  synthesis  of  existing 
knov/ledge  related  to  the  issue  based  upon  literature  reviews,  (2)  the  identification  of  knolwedge 
gops  which  prevent  resolution  of  the  issues,  (3)  the  formulation  of  specific  researchable  problems 
or  questions  which  need  to  be  answered  to  remove  the  knowledge  gaps,  and  (4)  identification  of 
priorities  and  allocation  of  responsibility  for  dealing  with  fhe  reseorchable  problems  and 
questions.  The  preparation,  development,  and  publication  of  specific  issue  analysis  will  follow  the 
sequence  of  issues  identified  in  the  programmatic  research  strategy. 


3.  Pilot  Studies:  The  purpose  of  The  pilot  study  is  to  determine  whether  it  is  feasible  fo  conduct  a 
research  project  related  to  on  identified  problem.  These  projects  will  be  brief  in  nature  and  use  a 
limited  number  of  subjects.  The  basic  intent  is  to  determine  such  things  as  whether  a  design  can 
be  implemented,  an  instrument  can  be  used,  a  coding  system  is  reliable,  etc. 


4.  Project  Proposals:  Project  proposals  will  be  submitted  in  the  Annual  Progress  report  or  at  other 
times  during  the  year  as  appropriate.  One  management  objective  of  the  core  developmental 
project  concept  is  to  insure  fhot  the  development  and  submission  of  project  proposals  is  a 
continuous  process,  rather  than  one  in  which  ideas  are  "saved"  for  the  Annual  Progress  repcrf. 
The  activities  and  products  described  above  should  insure  fhe  specific  project  proposals  within 
this  core  area  and  will  meet  the  following  criteria:  (1)  specific  relationship  to  programmatic 
research  strategy,  (2)  adequate  review  of  relevant  literature.  (3)  clear  definition  of  specific 
knowledge  gap  or  problem.  (4)  adequate  methodology  for  resolving  knowledge  gap/problem 
with  pilot  tests  when  necessary.  (5)  adequate  utilization  picn  for  findings  by  both  rehcDiiitarion  in 
general  and  the  Center. 
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FINDINGS  TO  DATE:  Activities  inave  been  undertaken  to  define  the  areas  of  programmatic  research, 
analyze  issues,  conduct  pilot  studies,  and  develop  proposals. 


Programmatic  research.  The  Center's  research  activities  can  be  classified  on  the  basis  of  impact 
on  the  following  categories  of  processes  associated  with  handicapped  individuals  involved  m 
the  state-federal  vocational  rehabilitation  system:  (1 )  Service  Delivery;  (2)  Role  end  Function  of 
Rehabilitation  Professionals:  (3)  Diagnostic  and  Assessment;  and  (4)  Restoration  and  Training, 
issue  Analysis.  In  the  first  year  of  the  project,  the  issue  analyses  were  confined  (argeiy  to  Vocation- 
al Evaluation.  This  year  the  issues  reloted  to  the  areas  of  programmatic  research  cited  in  the  pre- 
vious section  which  represents  broad  areas  of  functioning,  but  which  are  inter-reiated  to  one 
another. 

In  service  delivery,  the  major  issue  centers  around  the  measurement  problem.:  How  can  we 
measure  clients'  functional  capacities  so  that  the  impact  of  rehabilitation  programs  can  be 
assessed? 

Two  other  issues  are  being  addressed  in  other  projects.  Counselors  as  gate-keeping  decision- 
makers are  being  studied  in  a  completing  project  CR-26). 

In  a  second  study  (R-40),  the  issue  of  the  impact  of  facility  services  on  rehabilitation  outcome  is 
being  investigated  through  tracking  individual  clients  from  intake  to  placement. 

In  the  training  of  facility  rehobiliation  personnel,  several  recurrent  issues  have  developed.  These 
issues  are  being  addressed  in  a  completed  project  CR-25)  and  a  proposed  project  (R-43). 

The  Center  has  begun  a  programmatic  line  of  research  in  Adjustm.ent  programs  centerea  around 
the  examination  of  behavior  change  technology  and  Adjustment  Specialist's  competencies.  The 
research  now  being  conducted  and  proposed  would  provide  a  valuable  data-base  for 
developing  and  prioritizing  rhe  Center  efforts  in  Adjustment  Sen/ices. 


Pilot  Studies.  Seven  research  pilot  studies  have  been  suported  in  one  way  or  another  by  the 
Center.  Two  of  these  seven  studies  are  completed  doctoral  dissertations  at  Michigan  State 
University,  two  are  doctoral  dissertations  now  being  conducted,  another  study  is  a  proposed 
doctoral  dissertation,  and  the  remaining  two  studies  are  master's  tevei  research  at  the  University 
of  Wisconsin-Stout. 


Project  ProposoJs,  The  generation  of  research  proposals  is  a  com.plicated  and  lengthy  process, 
but  one  which  yields  relevant  projects  of  highest  quality.  The  Advisory  Councii  reviewed  the  four 
proposals  and  recommended  submission  in  the  current  grant  year.  After  RSA  review,  the  projects 
will  be  reviewed  by  the  University  Committee  on  the  Protection  of  Human  Subjects  Rights  prior  to 
the  implementation. 


APPLICABILITY/:  The  products  of  this  project  can  be  generally  used  in  rehabilitation  in  the  following  ways: 
(1)  to  identify  significant  issues  and  knowledge  gaps  related  to  the  role  and  function  of  the 
facility-based  vocational  assessment  and  evaluation  programs  in  client  selection  and  rehabili- 
tation planning;  (2)  to  identify  research^  priorities  and  to  allocate  resources  to  research  on  an 
orderly,  systematic  basis;  (3)  to  resolve  specific  problems  related  to  the  design  and  instrumenta- 
tion of  research;  and  (4)  to  apply  and  implement  new  approaches  and  procedures  which  will 
enhance  the  use  of  facility-based  services  in  client  selection  and  planning. 

As  has  been  indicated  above,  the  project  is  a  developmental  project  which  will  serve  to  organize 
and  integrote  a  series  of  programmatic  reseorch  activities  on  vocational  assessment  end 
evaluation  in  client  selection  and  planning.  The  Center  will  be  a  primary  user  of  the  products  of 
this  oroject  in  ( 1 )  seiecring  research  prionties,  (2)  allocating  research  resources,  and  (3 )  acclytng 
research  findings. 
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252  Study  of  ihe  Vocational  Decision-Making  Skills  of  Vocational  Evaluation 
Clients 


OBJECTIVES:  To  conduct  an  explorator/  study  on  the  extent  to  which  Vocational  Evaluation  clients 
experience  vocational  decision-making  problems  and  compere  the  type  of  problems  these 
clients  experience  to  those  experienced  by  clients  at  a  different  stage  in  the  rehobilifation  process 
as  well  as  those  experienced  by  a  selected  segment  of  the  general  population. 


METHODOLOGY:  To  assess  the  vocational  decision-making  problems  experienced  by  this  grouo,  a  voca- 
tional DecisionnVlaking  Interview  (DMI)  was  developed  and  administered.  The  DMI  was  construc- 
ted on  the  basis  of  the  relevant  research  .iteroture  and  fhe  experiences  of  a  number  of  reha- 
bilitation professionals.  Extensive  content  validation  and  item  analysis  procedures  were  utilized, 
and  the  final  form  of  the  DMI  was  on  interview  format  made  up  of  three  scales— Empfoymienr 
Readiness  Scale,  Self-Appraisal  Scale,  and  Decision-Making  Readiness  Scale,  Reliability  esti- 
motes  for  these  three  scales  were  .62,  .63.  and  .79  respectiveiy.  and  the  reliability  of  fhe  total 
DMI  scale  was  .8^.  Inter-sccle  correlations  ranged  from  .38  to  .55,  and  the  correlations  of  the  scales 
with  the  total  DMI  score  ranged  from  .70  to  ,88. 

Two  additional  instruments  were  administered  concurrently.  A  demogrophfc  quesrionnoire  was 
used  to  gather  information  about  the  characteristics  of  the  somipie  and  the  Career  Maturi^/ 
inventcrv-AttJtude  Scale  (CMi)  was  used  as  on  indicator  of  the  concurrent  volidity  of  the  DMI. 
Three  groups  of  30  subjects  each  were  used.  Tne  first  grouo,  vocational  rehobiiitorion  clients  In 
vocational  evaluation,  was  chosen  to  represent  vocotionalfy  undecided  clients.  The  second 
group  was  comprised  of  vocational  rehabilitation  clients  in  vocational  training,  selected  to  be 
representative  of  vocationally  decided  clients.  The  third  group  were  seniors  in  high  scnooL  who 
should  represent  a  mixture  of  vocationally  decided  and  undecided  individuals. 

Each  subject  was  administered  the  DMI  and  the  demographic  sun/ey  orally  in  an  indiviauai  inter- 
view. The  CMi  was  administered  orally  in  a  group  at  the  end  of  the  d^^' 


FINDINGS  TO  DATE:  Concurrent  Validity:  Correlational  analyses  were  conducted  to  exom.ine  the  degree 
of  relationship  between  the  DMI  total  (and  the  scales)  end  several  independent  indicators  of 
decision-making.  These  indicators  were  (1)  the  CMI,  Attitude  Scale,  a  theoretical  indicant  of 
vocational  maturity,  (2  )  on  item  asking  the  subject  to  state  three  job  gools.  and  (3 )  on  item  osking 
the  subject  ot  state  three  career  goals.  Result  showed  that  the  DMI  obtained  significant  positive 
correlations  with  all  three  Indicators,  The  Decision-Making  Readiness  scale  was  found  to  hove  a 
significant  positive  correlation  with  the  item  asking  about  job  goals,  and  marginally  significant 
correlations  with  the  other  two  indicators.  This  overall  pattern  of  correlarions  indicated  a  reason- 
able degree  of  concurrent  validity  for  the  DMI. 

Dfscriminant  Vcildity:  Analyses  of  vonance  were  conducted  on  both  the  total  DMI  scores  and  the 
three  scales  to  see  whether  differences  existed  among  ^he  three  groups,  who  were  cncsen  to 
represent  individuals  who  differ  in  the  degree  ro  which  rhey  hove  mcce  (or  ere  aoie  to  make) 
vocationai  decisions.  The  major  results  were  rhot  the  mean  differences  of  :he  three  grouoson  the 
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DMI  total  score  obtained  marginal  significance  (p  <  .07)  with  the  Training  group  >  High  School 
group  >  Evoiuotion  group.  The  nnoan  differences  on  the  Decision-Making  Reodtness  scale  aiso 
obtained  marginal  significance  (p  <.09)  again  with  the  Training  group  >  High  School  group  > 
Evaluation  group.  The  mean  differences  on  the  Employment  Readiness  scale  and  the  Seif- 
Appraisal  scale  were  cieoriy  not  significant  (p  <  15  and  p<  19  ^'espectiveiv).Thus.  the  analysis  of 
the  means  suggested  that,  on  the  DMI  total  score  and  the  Decision-Making  Readiness  scale, 
there  was  a  tendency  for  those  clients  in  vocational  training  to  obtain  a  higner  score  than  those 
clients  in  vocational  evaluation,  with  the  high  school  students  falling  at  an  intermediate  point. 

Neither  of  these  findings,  however,  reached  the  typically  accepted  level  of  probability  (p  <  .05) 
required  to  reject  the  hypothesis  of  no  difference,  so  the  above  findings  suggest  a  trend  in  the 
total  score  and  the  subscales.  but  do  not  statistically  support  this  hypothesis. 

To  test  whether  there  were  significant  differences  in  the  variances  (heterogeneity),  Barrett's  tests 
of  homogeneity  were  calculated  on  the  data  from  the  three  groups  of  subjects,  again  using  the 
DMI  totafand  the  subscales.  The  results  showed  that,  on  Employment  Readiness,  the  Evaluation 
group  >  High  School  group  >  Training  group  (p  <  .05);  on  Decision-Making  Readiness,  the  High 
School  group  >  Evaluation  group  >  Training  group  (p  <  .01);  and  on  the  total  score,  the 
Evaluation  group  >  High  School  group  >  Training  group  ( p  <  .05).  No  significant  heterogeneity  of 
variar-ices  was  found  on  the  Self  Appraisal  scale.  These  results  appear  to  indicate  that  while  the 
high  school  group  was  not  consistent  in  terms  of  their  variability,  the  Evaluation  group  of  clients 
were  more  heterogeneous  in  their  scores  on  the  total  DMI  scale  as  well  as  on  two  of  the  three 
subscaies. 


Further  analyses  or  the  DMI  results  are  currently  being  conducted,  li  is  planned  to  use  these  results 
to  modify  and  refine  the  instrument,  and  then  to  test  the  refined  instrument  in  o  further  study.  The 
aim  is  to  assess  whether  the  revisions  in  the  DMI  will  lead  to  on  instrument  with  satisfactory 
statistical  properties,  not  only  in  terms  of  discriminant  validity,  but  also  in  terms  of  predictive 
validity. 


APPLICABILITV:  This  study  examined  the  basic  functional  capacity  of  vocational  rehabilitation  clients 
to  make  decisions  regarding  their  own  vocational  future,  it  was  pointed  out  that  the  outcome  of 
vocational  evaluation  services  may  depend  on  the  client's  ability  to  make  such  decisions,  in  this 
regard,  it  may  be  crucial  to  be  able  to  assess  a  client's  ability  to  make  vocational  decisions  so  that 
evaluators  can  maximize  the  benefits  that  clients  are  able  to  receive  from  the  process  of  voca- 
tional rehabilitation. 


253   Point  Sampling  Approach  to  Assessing  and  Monitoring  Behavior  in 
Adjustment  Services 

Principal  Investigator:  Charles  Coker,  Ph.D. 

Status:  Continuing 

Dates:  July  197a-December  i980 

Cost:  Annual  $26,086  Projected  Total  $87,100 

RT  Annual  $i9.085  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  ^8.  Page  157,  R-41 


OBJECTIVES:  The  purposes  of  this  project  ore  to  develop  a  systematic  behavioral  observation  system 
wnich  ts  techniccily  reiicble  and  valid:  refine  the  sysrem  to  ennonce  fts  implementation  various 
rehabilitation  program  settings:  and  develop  a  curriculum  package  for  training  pracritioners  on 
the  basic,  but  essenrial  5i<iils  of  obser^/mg  and  recording  vocational  behaviors  in  adjustment 
orcgrams. 
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METHODOLOGY:  The  merhodologv  has  rwo  main  aspects:  ( 1 )  a  multi-stage  Monre  Carlo  comourer  simu- 
lation model  was  oeveloped  to  (a)  generate  a  pattern  of  continuous  behaviors  which  wcu^d  be 
dispiayec!  by  a  client  in  c  workshop  setting  ana  Cb)  to  sample  this  continuous  behavior  parrern  in 
a  manner  which  replicates  behavior  cbsenyation  schedules  as  desired;  and  (2)  ^'he 
imc  -mentation  of  the  Point  Sampling  system  by  the  staff  of  rhree  rehaciiitarion  centers.  This 
m.ernodology  would  enable  Center  staff  to  refine  the  system  so  rhcr  :t  would  be  more  pracricai  tor 
use  in  renabilitation  programs,  withour  losing  the  technical  accuracy  of  a  systematic  obsefvcrion 
schedule. 

Cooperative  research  relationships  were  developed  with  three  renabilitation  facilities  in  the  Twin 
Cities  area  (Minneopolis-St.  Paul)  for  the  implementation  of  the  Point  Sampling  approach  in 
practical  surroundings.  Each  of  these  facilities  were  selected  because  of  diversities  in  philosophy; 
approoch/envirorimental  surroundings:  program  availability:  cIien^e!e  served;  staff  backgrounds: 
etc.  Initial  training  in  the  basic  Point  Sampling  approach  was  providea  to  seiecr  srarf  members. 
Each  facility  then  implemented  the  approach  fora  two-week  period  witn  continuing  follow-up  by 
Center  staff.  iVlcdifications  to  the  procedures  and  testing  of  the  revisions  followed,  as  necessan/ 
due  to  variations  in  program  objectives,  needs  and  specific  conditions  evidenced  in  each  setring. 

Final  revisions  were  mode  to  each  approach  utilized  in  the  various  programs  (evaluation, 
adjustment  sen/ices,  extended  employment  and  work  activity)  with  the  facilities. 

Alternative  monners  of  implementation,  programming  considerations  and  rechnicol  aspects  of 
each  approach  will  b^^-  ^un v  described  in  the  final  report  A  training  package,  including  supportive 
audiovisual  materials  wiil  be  developed  and  implemented  into  on-going.  m-service/short-^erm 
^raining  activities. 

FINDINGS  TO  DATE:  The  Point  Sampling  approach  to  behavior  ODservation  is  dosed  upon  the  gathering  cf 
frequency  data  on  specific  behaviors  which  are  inciudea  in  a  behavicai  hierarchy.  This  hierarchy 
can  have  several  branches  which  represent  bencvlcrs  expected  in  a  work  environm.ent. 
Theoretically,  the  behavior  observed  can  be  coded  into  one  ana  only  one  orancn  of  this 
hierarchy,  at  any  single  point  in  tim.e.  The  primary  branches  of  this  heirarchy  include  on-tcsk  and 
off-task  behavior.  Further  branching,  witnin  each  of  these  categories,  ailows  for  more  speciric 
behavioral  information  ta  be  cohected  (e.g..  On-tcsK  Sehavior:  .Attending,  Looking  Arouna. 
Talking,  and  Otner).  The  hierarchy  is  used  as  a  method  of  organizing  behavior  for  recording, 
analysis  and  interpretation.  To  implement  the  hierarchy  approach  into  actual  benavior  coserva- 
tions.  the  oractitioner  establishes  a  periodic  end  sv^^-matic  schedule  for  making  indiviaual 
oDservations.  Each  time  an  observation  occurs  .petitioner  looks  at  the  client,  codes  the 

behavior  observed,  and  recorci*  it  on  a  dv^k.  let^L  Additional  information  is  collected  with  this 
aoproach.  that  relates  to  production  quatity  and  quantity,  for  later  use  in  assessment  of  behavior 
on  production  output  and  prediction  of  performance  ievets  after  treatment. 

The  Point  Sampling  approach  has  aiso  been  empicyed  m  Vocational  Adjustment.  Vocational 
Evaluation  and  Extended  (Sheltered)  Employment  settings  to  assess  and  monitor  the  behcvicr  of 
:naividuai  clients.  A  formuia  was  oeveloped  ro  estimate  the  potentfoi  prcaucticn  rate  (PPr?)  of  c 
client,  given  the  elimination  of  cff-^-ask  behaviors.  Tne  formula  is  as  follows: 

Pofential  Production  Rate  %  =  ICO  x  Current  Production  Pote  % 

Current-  on-task% 

Such  a  formula  could  be  utilized  to  give  an  estimate  of  the  increase  in  production  rate  on  an 
actual  work  task  or  work  sample  based  on  the  theoretical  assumotion  that  every  decrease  fn  cff- 
rask  behaviors  would  result  in  an  equal  increase  in  the  production  GPiii^/  of  the  client.  Thts 
application  of  the  Point  Sampling  system  has  not  been  researched. 

A  two-level  behavioral  hierarchy  code  has  been  used  with  some  success.  Behavior  is  coded  for  on- 
task  or  off- task  and  then  for  four  different  types  of  bencvlor  under  on-  or  of^-tasK.  Two  aiflerent 
intervals  of  Point  Sampling  have  been  used.  In  one  acproach,  client  behavior  was  observed  every 
5  minutes  during  tne  dav  over  a  t\vo  week  period.  In  c  second,  client  benavior  was  cbseo/ed  for 
ceriods  cf  ten  minutes  rhrougnout  the  day.  Observations  were  recordea  every  10  aeccncs  during 
the  10  minute  period.  Both  apprcacnes  ere  useful,  in  the  first,  more  cehavior  of  the  cnent  is 
ODserved  over  many  cifferenr  tos^s.  :n  rne  second,  more  specific  oeraviors  \n  relation  ro  one  task 
are  reccraed. 
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"his  research  study  has  several  purposes  that  extend  these  initial  investigations,  wnic^ 
tnclude  (1)  refinement  of  the  technical  aspects  of  the  Point  Samnplrng  approacn.  to  increastr 
confidence  and  reauce  error  of  measurement  In  the  results  of  its  implementation;  (2)  sysremaTlc 
examination  of  the  validity  and  reliability  of  the  observation  system  and  its  succomconents. 
(3)  dererminaticn  of  .vck  oerformance;  and  (^)  deveiopmenrof  rrcinmg  materials  on  rhe  use  of 
Point  Sampling  in  cdjustmenr  programs. 
Initial  results  of  data  analysis  indicate  thar 

1  Rxed  block  observation  schedules,  such  as  the  5  and  10  minute  block  approaches  used  in  Point 
Sampling.  a<low  the  rater  to  obtain  fairiy  accurate  (above  90%  accuracy)  estimates  of  cJient 
behavior  patterns  in  a  limited  num.ber  of  observations  (usually  within  the  first  4  blocks  of 
obser/ations).  Variation  in  accuracy  does  occur,  however,  particularly  when  the  durations  of 
behaviors  increase  beyond  the  length  of  the  observotion  bicck  used  m  the  approach. 

At  the  completion  of  initial  r^^ining  on  behavior  discriminations,  individual  raters  were  found  to 
achieve  significant  levels  of  accuracy  on  rhe  first  caministratian  of  a  static,  slide-tape 
presentation  of  behavior  categories  (  78. 6%  of  the  raters  achieved  a  82%  accuracy  level  or  higher, 
with  100%  of  the  raters  achieving  an  accuracy  level  of  72%  or  higher).  Raters  were  extremely 
accurate  in  distinguishing  between  4  types  of  cn-task  behavior  (35  7%  achieving  an  accurccy 
level  of  92%  or  higher)  and  satisfactory  accuracy  on  4  off-task  behaviors  (only  53.6%  achieved  a 
92%  accuracy  level  or  higher;  100%  achieving  72%  of  higher), 

2.  At  the  end  of  initio)  training,  raters  were  found  to  agree  in  their  assignment  of  behavior  ratings  as 
follows:  On-task  vs  off -task  behaviors  =  970  level  of  agreement.  On-rosk  behavior  (4  types)  =  964. 
Off-task  behaviors  (4  Wpes  =  .3^6:  to  tat  agreement  =  943). 

3.  Internal  consistency  of  inaividual  ratings  during  application  phasesofrheproject  reached  a  level 
of  905  overall  pnor  to  correction  for  attenuation  wirh  a  range  of  .o83  to  ^52  for  the  S  categories  of 
behavior  used  in  the  behavioral  hierarchy 

4.  When  behavioral  ratings  were  correlated  with  external  criterion,  the  following  correlations  were 
found  prior  to  correction  for  attenuation:  Cn-task  with  Production  Rare  =  380;  On-rask  with 
Prcduction  Quality  =  126;  ana  On-tosk  with  Porentiai  Procuction  Pate  =  072. 

5.  On-task  attending  was  found  to  correlate  the  highest  of  The  3  categories  with  Production  Pate  at 
c  306  level  prior  to  correction.  Other  On-taSK  behaviors  correlated  with  Prcduction  Pate  as  follows: 
Looking  around  =  061.  Talking  -  077-  and  Other  -  003. 

6.  Individual  subjects  being  observed  by  raters  were  found  to  have  var\'ing  levels  of  correlation 
between  On-task  total  Behavior  and  Production  Pate,  ranging  from  .139  to  566  over  8  subjects. 

7  Based  on  type  of  service  program,  facili^/  characteristics  ana  clienteie  being  served,  numerous 
m.odificatlons  to  procedures  were  made  to  facilitate  usage  end  implementation.  Basic 
procedures  of  the  Point  Sampling  approach  were  found  to  be  of  vatue  to  each  facility 
Mcdfficattons  to  data  collection  forms,  scheduling  and  reporting  were  consioerations  forfGC:iities 
and  programs. 

3  A  need  for  a  continuous  behavior  pattern  to  be  utilized  ^n  training  was  found  to  be  neeaea.  A 
movie  or  video  tape  would  give  a  better  indication  of  rater  competency  at  the  end  of  training, 
during  data  collection,  and  at  the  end  of  data  collection.  Use  of  such  an  assessment  cevice 
would  aid  in  determining  rhe  on-going  accuracy  of  raters  cs  they  continue  to  use  the  Point 
Sampling  approach.  AdditionaJ  work  is  being  uncertaken  to  develop  this  training  tool. 

9  Raters  and  facilin/  administrators  founa  that  the  information  provided  was  objective,  useful  and 
timely,  it  confirmed  or  provided  information  which  wcs  utilizobie  in  diagnostic  and  planning 
activities  for  meeting  the  needs  of  the  client. 

APOLICABIUTV:  The  development  of  a  benavioral  observation  system  such  as  this  not  only  provides  a 
significant  technique  for  conceptualizing  client  problems,  but  is  also  an  excellent  basis  for 
building  staff  competencies  in  behavior  identification  and  analysis. 

This  oroject  attempts  to  improve  rhe  method  by  which  individual  client  cehavior  con  be  observed 
end  recorded.  It  is  aim.ed  at  development  of  a  behavioral  observation  system  that  is  rechnicaily 
accurate  in  the  way  in  which  it  is  irructured.  cracticai  in  the  ways  m  which  ir  can  be  imoiemenrea. 
and  easily  learned  by  cracritioners  m  order  for  rhem  to  become  SKiiled  ^n  behavior  ooservaiion 
ana  mrenoretation  of  cehavior. 
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254  Client  Referral  Inventory  for  Service  Delivery 

Principal  Investigator:  Fredrick  Menz.  Ph.D. 

Status:  ConHnuIng 

Dates:  July  1978-May  1982 

Annual  $16,840  Projected  Total  $108,340 

RT  Annual  $12,320  RT  %  of  Annual  Total  73% 

Annual  Report  Reference:  #8,  Page  29.  R-39 

OBJECTIVES:  The  Functional  Capacities  Inventorv  (FCI)  was  conceived  as  a  tool  which  vocational  reha- 
bilitation counselors,  evaluators,  and  adjustment  specialists  can  commonly  use  in  comm.unicat- 
ing  and  in  planning  and  delivering  vocational  evaluation  and  work  adjustment  services.  As  the 
goal  of  this  project  is  to  develop  a  tool  which  will  enhance  appropriate  urilizarion  of  diagnostic 
and  adjustment  services,  the  objectives  are  geared  toward  determining  whether  the  FCI  is 
sufficiently  reliable  and  valid  to  be  used  in  effective  communications  with  individual  clients  or 
groups  of  clients.  These  objectives,  therefore,  are  as  follows: 

1-  To  determine  the  content  validity  of  the  FCI  for  use  in  Vocational  Evaluation  and  in  the  planning 
and  delivery  of  Work  Adjustment  Services. 

2.  To  determine  the  reliability  of  the  FC!  for  use  in  Vocational  Evaluation,  in  development  of  iWRP's, 
and  in  Work  Adjustment  Programming. 

3.  To  determine  the  utility  of  the  FCI  for  planning  and  communicating  between  counselors, 
evaluators,  and  work  adjustment  specioftsts. 

4.  To  develop  the  necesson/  instructional  or  training  materials  for  effective  use  of  the  FCI  in  service 
deliver/  by  counselors  and  service  personnel. 

METHODOLOGY:  Subjects:  The  primary  subjects  in  ttie  study  are  vocational  rehabilitation  counselors, 
evaluators,  and  work  adjustment  specialists  representctiveof  a  diversity  of  clients,  caseloads,  and 
agency  and  facility  settings.  It  is  estimated  that  approximately  90  professionals  wifl  complete  FCI's 
on  approximately  465  clients  representative  of  the  dominant  disability  groups  generally  referred 
for  evaluation  and  adjustment  sen/ices. 

Instruments:  Respective  to  their  roles,  counselors,  evaluators,  and  adjustment  specialists  will  pro- 
vide three  types  of  responses  to  the  stotements  contained  in  the  FCI:  a  summative  judgment  of 
capability;  a  focused  analysis  of  capability;  and  a  decision  regarding  service  needs.  Demograph- 
ic and  survey  data  on  the  professionals  and  the  clients  on  whom  FCIs  are  completed  will  also  be 
gathered  for  descriptive  purposes  and  to  evaluate  the  utility  of  the  FCI  for  professionals. 

Procedures:  Content  Validity.  A  sample  of  approximately  fifteen  academic  end  practicing 
evaluators,  adjustment  specialists,  and  rehabilitation  counselors  will  review  the  content  and  the 
instructions  for  the  FCI  to  determine  whether  the  statements  are  sufficiently  inclusive,  ere  clecriy 
stated,  and  are  commonly  understood  and  to  insure  that  assignments  of  statements  to  scales  are 
appropriate. 

Reliability.  Estimates  of  the  stability  of  responses  and  the  equivalence  with  which  the  professionals 
respond  to  the  FCI  on  clients  will  be  sought  in  the  two  reliability  studies.  The  first  reliability  study  wiii 
focus  on  estimating  test-retest  and  inter-judge  reliability  within  each  of  the  three  groups  of 
professionals  (counselors,  evaluators.  end  wort<  adjustment  specialists).  The  second  reriability 
study  will  focus  on  estimating  inter-judge  reliability  among  the  professional  groups*  i.e,.  the  FCl's 
reliability  In  the  context  in  which  it  is  expected  to  be  used. 

Fifteen  counselors,  fifteen  evaluators,  and  fifteen  adjustment  specialists  will  complete  FCIs  on 
three  clients  from  their  current  caseload  and  adjustment  specialists  will  independently  complete 
the  FCI  on  each  of  the  three  clients.  Approximately  one  week  later,  the  original  fifteen  counselors, 
fifteen  evaluators  and  fifteen  adjustment  specialists  will  complete  a  second  FCI  on  eoch  of  the 
clients.  FCIs  will  be  available  from  evaluators  on  ninety  clients,  from  adjustment  specialists  on 
ninety  clients,  and  from  counselors  on  135  clients.  A  criterion  level  p  <  .01  was  set  for  the  average 
rates  of  agreement  or  correlations  across  clients,  to  judge  the  FCt  as  a  reliable  tool  for  use  with 
clients.  The  incomplete  block  design  unaenying  the  study  will  also  ailow  seconaary  analyses  ro 
isolate  sources  of  variability  attributable  to  client,  professional,  and  Items  in  the  FCI. 
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The  second  study  will  track  clients  from  initial  referral  through  adjustment  to  obtain  estimates  of 
the  equivalence  with  which  the  professionois  judge  clients.  Eachof  thirty  counselors  will  complete 
FCls  on  five  clients  as  clients  proceed  through  rehabilitation,  Evaluators  and  adjustment  special- 
ists  will  also  complete  FCls  as  each  of  the  clients  enter  and  complete  their  respective  services, 
yielding  a  total  of  seven  rCIs  on  each  of  150  clients.  Inter-judge  (equivalency)  reliability  esti- 
mates (rates  of  agreement  and  correlation)  will  be  computed  among  counselors,  evaluators. 
and  adjustment  specialists  at  referral  to  evaluation,  completion  of  evaluation/referral  to 
adjustment,  and  completion  of  adjustment.  If  the  FCI  is  a  reliable  tool  for  use  in  communicating 
client  capacities,  level  of  functioning,  and  priority  needs,  the  average  rates  of  agreement  or 
correlations  across  clients  are  expected  to  exceed  the  .05  level  of  significance. 

Utilltv.  Counselors,  evaluators.  and  adjustment  specialists  who  participate  in  the  reliability  studies 
will  be  queried  approximately  three  months  after  FCI  data  have  been  gathered  via  o  survey  or 
structured  interview  to  solicit  their  perceptions  of  the  FCl  as  a  planning  and  communications  tool. 
This  survey/interview  will  be  such  that  the  FCI's  utility  con  be  estimated  and  to  develop  instruction- 
al or  training  materials  needed  for  effective  use  of  the  FCI.  Attention  wiii  be  given  to  determin- 
ing the  degree  to  which  the  FCI  is  used  beyond  the  experiment  by  participants  and  their 
colleagues,  whether  communications  are  enhanced;  whether  more  specific  referrals  result;  and 
whether  services  are  more  specifically  designed  to  meet  individual  client  needs. 

FINDINGS  TO  DATE:  Efforts  to  date  have  been  directed  at  insuring  content  validity  in  the  FCI.  Re-examina- 
tion and  revision  of  the  content  and  pool  of  statements  for  the  FCI  and  revision  of  the  FCI's  struc- 
tured response  format  were  undertaken  to  increase  the  tikelihood  that  the  FCI  will  be  an  effective 
tool  for  summarizing  vocationally  relevant  capacities  of  c  client  at  critical  points  in  his/her  sum- 
marizing rehabilitation. 

Revision  and  expansion  of  the  content  focused  on  the  original  pcot  of  fi^y-two  stotemenrsand  the 
five  originai  vocationally  relevant  domains  of  capability:  Persona!-3ocial  Capacities;  Vocational 
Maturity  and  Planning  Capacities;  Job  Seeking  Capacities;  Job  Holding  and  Advancement 
Capacities:  and  Stability  Capacities.  Presently.  115  revised,  restated  and  new  statements  have 
been  written  and  the  five  capacity  domains  collapsed  under  three  capacity  themes  Personal 
Capacities;  Vocational  Capacities;  and  Independent  Living  Capacities.  Revision  of  the  structured 
response  format  was  initiated  so  that  counselors  and  service  providers  provide  three  types  of 
analytic  responses  about  a  client  to  each  statement:  ( 1 )  Client's  Capability  is  a  broad  screening 
of  the  ctienf  s  capability  and  whether  the  counselor  or  service  provider  has  sufficient  knowledge 
of  the  client  to  judge  capability.  (2)  Refined  Analysis  of  Capability  is  a  more  diagnostic  screening 
in  which  the  respondents  uncertainty  about  the  clients  functioning  is  brought  together  with  his/ 
her  estimates  of  both  how  weil  and  how  appropriately  the  client  can  do  what  is  implied  in  each 
capability  statement.  (3)  Priority  is  a  decision-making  response  as  to  whether  and  what  types  of 
services  are  called  for  based  upon  the  counselor's  or  service  provider's  summarization  of  the 
client's  functioning.  The  response  format  allows  the  counselor  or  the  service  provider  to  quickly 
summarize  his  knowledge  of  the  client  and  focus  in  on  only  those  capacities  for  which  his/her 
knowledge  is  incomplete  or  for  which  the  clients  functioning  is  in  some  way  limitea. 

APPUCA8IL1TY:  If  the  FCI  ts  found  valid  and  useful  for  the  purposes  it  is  intended,  then  it  should  provide 
a  much  needed  and  effective  tool  for  referral-planning  end  delivery  of  services  to  clienrs.  Counse- 
lors might  use  it  for  identifying  informational  needs  in  eligibility  determination,  for  establishfng 
priorities  among  their  referral  questions,  and  in  monitoring  client  progress  toward  employability  as 
the  client  proceeds  througn  the  services.  The  evaluation  and  adjustment  specialists  snould  be 
more  responsive  to  the  expectations  and  priorities  of  the  counselor's  referral  more  economically 
establish  priorities  in  their  service,  directly  plan  and  monitor  delivery  of  the  service,  and  more 
concisely  and  accurately  communicate  answers  to  referral  questions. 

The  primary  impact  of  this  study,  therefore,  is  expected  to  be  on  how  rehabilitation  is  delivered  to 
Clients  by  counselors  and  service  providers.  As  counselors,  evaluators.  and  adjustment  specialists 
are  better  equipped  with  systemafic  methods  for  planning  referrals  to  services  and  for  planning 
and  delivery  of  those  services,  four  contingent  impacts  may  be  expected:  (1)  the  reasons  for 
referral  may  be  more  concise/prescriptive  and  better  articulated  to  service  providers;  (2)  more 
clearly  articulated  referrals  may  result  in  shorter  and  lower  cost  diagnostic  end  treatment 
programs;  (3)  better  sequencing  of  services  and  speoficclly  cirected  services  may  make  mere 
opportunities  for  renaoiiitation  services  available  to  greater  numbers  of  disabled  persons;  end 
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(4)  time  and  opportunity  to  devise  innovative  delivery  methods  particular  to  specific  classifi- 
cations of  client  functional  capability  might  moke  a  broader  range  of  effective  programming 
possibilities  available  than  is  currently  provided  through  today's  service  orograms. 


1.  To  obtain  a  usable  and  accurate  picture  of  how  rehabiliation  facility  services  in  Wisconsin  are 
delivered  to  clients. 

2.  To  obtain  a  usable  and  accurate  picture  of  how  the  rehabilitation  system  in  Wisconsin  is  delivered 
to  clients  who  receive  vocational  evaluation  and  work  adjustment  services  as  parf  of  their  reha- 
bilitation program. 

3.  To  develop  a  client  tracking  and  data  retrieval  system  which  will  allow  the  state  of  Wisconsin 
to  update  this  picture  in  advance  of  the  regular  planning  and  redevelopment  cycles. 

^'ETHODCLOGY:  Subjects:  The  prir.cjpol  subjects  in  this  study  ere  state  agency  vocational  rehabilitation 
ciients.  However,  a  consortium  of  vocational  rehabilitation  practitioners  has  aiso  been  drawn 
tcge+her  to  provide  input  at  critical  points  in  the  project's  development  and  dissemination. 
Wisconsin  vocational  rehabilitation  clients  receiving  facility  services  be^vveen  October  1.  1977 
end  September  30.  1973.  will  be  included  in  a  pilot  study  to  determine  the  utility  of  Wisconsin's 
Faciii^/  Form  (DVR-S5)  for  tracking  clients  through  facility  services  to  closure.  Clients  entering 
the  program  on  or  after  April  1 . 1973  and  before  October  1, 1981.  will  be  subjects  of  the  longitudin- 
al study  of  how  services  are  delivered  to  clients. 

Instruments:  The  initial  Instrument  of  concern  will  be  Wisconsin's  Facility  Form  (DVR-85).  These  are 
merged  with  the  state's  client  service  (DVR-2),  fiscal  (DVR-40)  and  follow-up  data  CDVR-52)  to 
comprise  data  for  both  cross-secrionci  and  longitudinal  studies  of  clients  in  the  rehabilitation 
program  and  receiving  facility  services. 

Procedures:  The  four  steps  in  this  study  involve  identification  of  questions  of  concern  to  be  asked 
of  a  client  data  tracking  system,  and  implementation  of  a  formal  longitudinal  study  of  clients 
with  the  client  data  tracking  system. 

Step  1.  The  practitioner  consorrlum  consists  of  representation  of  the  state  rehabilitation  agency, 
rehabilitation  facilities  in  Wisconsin  ana  the  RTC  staff.  It  funcrions  primarily  (1 )  to  pose  questions 
of  concern  about  the  provision  of  facility  services  to  the  vocational  renaoilitation  client  that  couid 
be  addressed  with  a  client  data  tracking  system  prior  to  the  data  analysts  in  the  pilot  study,  end 
(2)  to  adequately  answer  their  questions  should  analysis  of  the  pilot  data  provide  inadequate  or 
amy  partial  answers.  The  consortium  nas  been  selected  and  has  Identified  a  "Icundry  Jist"  of 
concerns  about  clients  and  the  effects  of  services  on  clients,  both  from  the  state  agency  end 
facility  points  of  view.  These  concerns  will  form  the  basis  to  determine  whether  OVR -85  (in  conjunc- 
tion with  client  service,  fiscal,  end  follow-up  data)  proviae  partial  or  full  answers  to  the  concerns 
phrased  as  research  questions.  Issues  or  concerns  raised  by  the  consortium  fell  into  ^vvo  tcptcol 
areas:  (1)  Who  is  the  client  in  the  vocational  rehabilitation  system?  (e.g,.  who  is  the  vocational 
evaluation  client?)  and  (2)  How  are  facility  services  being  provided  (e.g.,  what  is  the  probability 
of  a  client  who  receives  vocational  training  becoming  employed?). 

Step  2.  Analysis  of  DVR-85  data  will  provide  both  descriptive  cress-sectional  and  longitudinal 
characterizations  of  clients  going  through  rehabilitation.  Cross-sectional  analyses  will  be  in  terms 
of  frequencies,  percentages,  and  m.eans  one  sranocrd  aeviotions  reJaring  DVR-aS  data  to 
significant  ctient  service,  fiscal  end  foiiow-uo  varlcoles  also  conrained  in  the  existing  data  svsrem 
ana  pertinent  :o  the  concerns  rcisec  oy  the  consortium.  Cescriprive  tcngitucinoi  cnciyses  wiil 
emoloy  the  Automatic  Interaction  Detection  (AID)  Program.  AID  is  a  multivariate  analysis  recn- 


255   Facilliy  Services-A  Tracking  System 


Principal  Investigator:  Fredrick  Menz,  Ph.D. 

Status:  Continuing 

Dates:  July  1979-July  1982 

Cost:  Annual  $34,182 


Projected  Total  $158,000 
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nique  which  is  useful  with  categorical  data,  such  as  that  on  the  DVR-85,  has  the  major  advantage 
of  being  useful  in  predicting  outcomes  at  several  points  in  the  rehabilitation  process,  and  has  an 
additional  advantage  in  that  AID  forms  clusters  of  individuals  having  similar  probabilities  for  a 
particular  kind  of  outcome.  Thus,  analysis  of  data  are  focused  on  the  interaction  of  ciient  variables 
and  the  patterns  of  services  for  clients. 

Step  3.  Refinement  of  the  client  data  tracking  system  will  follow  analysis  of  DVR-35  data  and 
involves  use  of  the  consortium  to  determine  the  extent  to  which  their  concerns  have  been  met 
through  those  analyses  of  existing  data.  Concerns  and  questions  posed,  but  unanswerable,  will 
provide  the  basis  upon  which  refinement  of  the  system  is  expected  to  take  place.  Three  directions 
which  might  be  expected  could  be  (1)  revision  of  DVR-aS  to  incorporate  new  data  items. 
(2)  development  of  a  new  system  to  collect  needed  data  items,  or  (3)  integration  of  DVR-85  with 
other  existing  but  untapped  formal  sources  of  information  in  facilities  or  the  state  agency. 

Step  4.  Implementation  of  a  longitudinal  study  of  the  rehabilitation  client  and  delivery  of  facility 
services  to  clients  will  formally  commence  after  refinement  of  the  client  data  tracking  system.  This 
phase  of  the  project  is  expected  to  be  a  demonstration  of  the  applicabilify  of  a  research  data 
base  for  answering  specific  administrative  questions  and  for  estimating  existing  or  predicted 
effectt  of  service  delivery  on  clients  which  are  needed  for  planning,  development  and  operation 
of  an  effective  and  dynamic  state  vocational  rehabilitation  program.  A  10%  random  sample 
of  ail  clients  entering  the  state  rehabilitation  program  on  or  after  1978  and  up  to  October  1981 
are  being  selected  as  the  subjects  of  this  research  and  demonstration  phase  of  the  project. 


FINDINGS  TO  DATE:  The  five  primar/  activities  accomplished  or  undertaken  to  date  ore  activities  criricai 
to  accomplishing  this  research.  First  issues  and  concerns  have  been  collected  from  the  project's 
consortium  and  phrased  into  reseorch  questians  related  to  ciient.  professional  and  program 
variables.  A  second  major  accomolishment  has  been  in  obtaining  complete  tape  copies  of  all 
data  in  the  state's  administrative  computing  systems  (IBM)  and  translation  of  that  data  for  use 
with  a  Univac  computer.  The  third  occomplishment  appears  to  be  development  of  an  effective 
method  for  creating  and  maintaining  a  "quenabie"  master  data  base  using  the  Unified  Data 
Handler  and  Miser  Data  Base  system  at  the  Madison  area  computing  center  ff  it  is  as  effective  as 
expected,  this  accomplishment  will  be  unique  in  that  this  master  data  base  is  ccpobie  of 
merging  original  client  service  data  (DVR-2)  fiscal  data  (DVR-40)  follow-up  data  (DVR-52)  and 
DVR-85  data  from  four  different  sources;  reguiariy  updating  with  new  information  on  existing 
clients:  updating  with  new  data  on  new  clients  entered;  and  is  susceptible  to  analysis  with  such 
standard  statistical  packages  as  SPSS  and  BMD. 

The  fourth  accomplishment  has  been  to  establish  a  continuing  relationship  with  the  state  agency 
to  receive  new  and  updated  copies  of  1 0%  random  samples  of  all  clients  entering  end  continuing 
through  the  system  between  April  r  1978  and  October  1.  1981  for  the  longitudinal  study.  The  last 
activity  under  the  project  has  been  to  formally  initiate  cross-sectional  analyses  of  all  data 
gathered  for  the  piiot  study. 


APPUCABlLlTy;  This  project  is  expected  to  provide  state  agency  and  facility  administrators  with  longi- 
tudinal data  for  planning  in  relation  to  clients  served.  It  is  further  anticipated  that  the  data  will 
provide  the  field  with  an  understanding  of  the  vocational  rehabilitation  client  and  his  service 
patterns  and  outcomes.  With  respect  to  rehabilitation  personnel,  the  findings  should  identify  staff 
needs  for  training  and  agency  needs  for  staffing. 

While  this  project  will  provide  longitudinal  information  about  the  vocational  rehabilitation  client 
for  the  state  agency  and  rehabilitation  facilities  in  Wisconsin,  it  is  possible  that  the  oroject 
findings  will  be  relevant  to  other  states  as  well  when  they  plan  for  clients  and  especially  clients 
who  will  receive  services  in  facilities.  In  particular,  rhough.  the  method  for  creating  and  using  a 
cJienf  aara  fracking  system  in  pianntng  and  prcgram  aeveicpment  might  be  excecrea  to  hove 
high  utility  for  state  programs. 
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256  Use  of  a  Microprocessing  System  to  Predict  Practiced  Performance 
Levels  From  Initial  Task  Acquisition  Measures 


Principol  investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 


Thomas  Blakemore 
New 

July  1979-June  1981 

Annual  $22,423 
RT  Annual  $16,941 

#8,  Page  187.  R-42 


Projected  Totai  $59,811 
RT  %  of  Annual  Total  76% 


OBJECTIVES: 

1.  To  develop  and  test  the  utility  of  using  a  microcomputer  as  a  dota  coilectorwhich  monitors  work- 
sample  performance  on  tasks  involving  motor  skills. 

2.  To  determine  the  accuracy  VN/ithw/hich  client  performance  on  a  psycho-motor  task  (work  sample) 
can  be  predicted  using  learning  curves  bosed  upon  his/her  initial  task  acquisition  data. 

3.  To  determine  which  of  several  alternative  learning  curve  formulas  is  most  accurate  in  predicting 
client  performance. 


METHODOLOGY:  Phos©  1 :  The  initial  phase  of  this  study  consisted  of  the  seiecrion,  purchase,  modification, 
and  programming  of  a  microcomputer  (an  Ohio  Scientific,  model  C4P1  to  be  used  in  collecting 
client  performance  data  on  a  repetitious  work  sample  involving  moror  skills.  This  microcomputer  is 
also  being  used  in  data  analysis. 

Phase  2:  Date  was  collected  on  the  work  sample  performance  of  twenty  (10  males.  10  females) 
non-severely  disabled  rehabilitation  clients  who  were  undergoing  vocational  rehabilitation.  Each 
client  performed  50  repetitions  of  the  Stout-Eye-Hand-Foot-Cocraination  work  Sample  each  day 
for  5  consecutive  work  days.  The  data  (time  per  repetition)  from  the  early  acquisition  trlais  will  be 
used  to  compute  learning  cun/es  for  each  client  using  a  variety  of  computation  formulas.  The 
learning  curves  will  then  be  used  to  predict  client  performance  on  the  final  day  of  practice  at  the 
task. 

Ptios©  3:  The  final  phase  of  this  project  will  involve  field  testing  both  the  microprocessor  and  the 
learning  cun/e-ossessment  approach  in  three  rehabilitation  facilities.  The  microprocessor  will  be 
tested  in  terms  of  its  reliability  and  utility  to  vocational  evaluators.  The  learn ing-curve-ossessment 
technique  wiil  be  examined  in  terms  of  the  reliability  of  the  techniaue. 


FINDINGS  TO  DATE:  Phase  2  data  collection  has  just  been  completed.  Preliminary  anclvsis  of  this  data 
suggests  that  the  use  of  time  scores  for  each  reoetition  of  the  task  does  not  result  m  accurate 
oredtctions  of  subsequent  performance.  The  use  of  blocked  data,  however,  does  appear  to  be  a 
viable  technique,  resulting  in  reasonably  accurate  prediction  (mean  error  10%)  of  performance 
on  day  5.  Also,  it  is  clear  that  microcomputers  can  be  reliable  and  very  accurate  toots  for  use  in  the 
coilection  of  data  in  the  vocational  evaluation  setting. 


APPUCABiUTY-  This  project  deals  with  tvvo  aspects  of  vocational  evaluation:  (1 )  It  investigates  the  feosibilitv  of 
using  a  microcomDurer  to  collect  data  on  client  work  sample  performance  on  repetitious  tosks 
involving  a  motor  skill  and  (2)  it  investigates  the  utilitv  of  using  ^earning  curves  as  a  tool  for 
preaicring  client  porenricl  on  a  specific  ^ask.  The  technique  under  investigation  might  also  be 
useful  in  work  adjustment  and  skill  training  programs. 
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257   Resources  for  Competency-based  Training  of  Adjustment  Personnel: 
A  Joint  Researcti  and  Training  Project 


Principal  Investigator: 
Status: 
Dotes: 
Cost: 

Annual  Report  Reference: 


Fredrick  Menz,  Ph.D. 
New 

July  i979-July  -1981 

Annual  $19,241 
RT  Annual  $14,077 

#8»  Page  203.  R-43 


Projected  Total  $49,192 
RT  %  of  Annual  Total  73% 


OBJECTIVES;  The  goal  of  this  project  is  to  provide  trainers  and  educators  with  resources  for  use  in  the  design, 
developnnent.  and  implementation  of  competency-based  training  for  adjustment  personnel. 
Two  research  and  development  objectives  are  to  be  pursued  in  light  of  this  goal. 

1,  To  determine  the  needs  and  audiences  of  adjustment  training. 

2.  To  organize  existing  resources  (literature  and  training  materials)  for  competency-based  fraining 
of  adjustment  personnel. 

METHODOLOGY:  Subjects  in  this  project  ore  the  1384  respondents  to  the  national  survey  of  adjustment 
personnel  conducted  betv/een  January  and  February  of  1978.  Need,  competency  and 
demographic  data  in  this  project  were  gathered  with  the  "Questionnaire  on  the  Abilities.  Skills, 
and  Knowledges  of  the  Entry  Level  Work  Adjustment  Specialist." 

y^ree  steps  which  are  being  foliowed  to  accomplish  objective  needs  and  audiences  cf 
adjustment  training  are: 

1  To  identify  training  oudiences  by  exomining  professional,  educational,  and  vocational 
characteristics  of  adjustment  personnei.  Clustering  algorithms  (Hortigan.  1975;  Wischart.  1970) 
will  be  applied  to  the  nominal  data  obtained  from  rhe  demographjc  section  of  the  Questionnaire 
to  identify  dominant  audiences  along  with  standard  analysis  cf  variance  techniques. 

2.  To  determine  the  differential  perceptions  of  roles  and  functicns  among  those  audiences. 
Dominant  groups  (i.e..  the  audiences)  identified  in  Step  1  wiil  be  the  independent  variable  in 
these  analyses  to  partition  factor  score  data  tor  the  19  comperencies  extracted  cy  Meni:  end 
□lien  (1979)  The  19  dependent  variables,  partitioned  on  the  basis  of  audiences,  will  firsT  be 
submitted  to  discriminant  function  analysts  (Roulon  and  Brooks.  19c6;  Totsuoko.  1970.  1971a)  to 
determine  whether  there  are  systematic  differences  in  perceptions  of  the  competencies  among 
the  audiences. 

3.  Patterns  of  similar  and  dissimilortraining  needs  among  the  audiences  will  be  identified  in  the  third 
step.  Statistical  procedures  in  this  step  will  parallel  those  used  in  Srep  2.  However,  the  19 
dependent  variables  in  the  analyses  will  be  respondent's  estimated  need  for  training  under  each 
competency. 

Subsequent  to  the  statisticoi  analyses  of  differences  end  simHcrities  of  training  needs  among  rhe 
audiences,  patterns  of  training  needs  will  be  examined  by  the  Research  ana  Training  staff  to 
identify  resources  potentially  in  need  of  development,  and  to  relate  them  to  present  training 
resources,  and  appropriate  instructional  formats. 

Activities  under  objective  2.  Resources  for  Competency-based  Training  of  Aajustment  Personnel, 
involve  a  major  search  and  review  of  literature  and  training  materials.  The  fiterature  search  is 
expected  to  rely  heavily  upon  resources  presently  ovoilaoie  within  the  Center's  training  division, 
documents  held  in  the  Materials  Development  Center,  the  conference  proceedings,  ana 
documents  available  through  such  sources  as  Educational  Research  and  instructional  Centers 
(ERlC),  the  National  Clearing  House  of  Rehabilitation  Training  Materials,  o-.^d  inter-library  loan 
systems.  These  literature  searches  will  be  guided  by  kev  words  confoinec  in  i*he  names  and 
definitions  of  the  19  competencies  of  the  adjustment  specialist.  Specific  documents  will  be 
reviewed  for  fheir  applicability  as  instructional  resources  in  rrcining  or  teaching  of  each  of  the  19 
competencies. 

With  further  aid  of  other  members  of  the  training  staff,  specific  tentative  curriculum  modeir s)  will 
be  advanced.  Particular  attention  will  be  given  to  idenrify  'earner  ocjecrives  rcr  the  '9 
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competencies.  Each  objective  wiH  be  classified  by  apprcpriare  taxonomic  level  of  cognition, 
tentative  level  of  mastery,  and  relative  career  level  (e  g.,  entry  level).  To  serve  as  on  apprcpricte 
example  for  curriculum  development,  the  literature  and  instructional  resources  corresponaing  to 
one  or  more  of  the  competencies  (and  conrained  in  the  Bibliography),  wili  be  reexamrned. 
annotated,  and  cross-referenced  to  eacn  of  rhe  iearner  objecrives.  and  a  tenrctive  ^reining 
fcrmat(s)  developed.  , 

FINDINGS  TO  DATE:  Preparation  of  a  bibliography  of  training  relevant  materials  catalogued  unaer  the  1P 
competencies  required  development  of  a  procedure  for  systematically  screening  and  classifying 
the  vast  literature  of  rehabilitation,  education,  psychology,  and  sociology.  A  "keyword"  approach 
was  selected  as  the  procedure  which  will  be  most  efficient  in  isolating  the  relevant  literature 
and/or  training  aides.  Computer,  phone,  and/or  direct  seorches  through  the  Materials 
Development  Center.  NARIC.  ERIC,  the  National  Cleoring  House  of  Rehabilitation  Materials. 
Auburn  University,  Southern  Illinois.  University  of  Wisconsin-Stout.  New  York  University,  City  College  of 
New  York.  Michigan  State  University,  and  the  Publication  and  Audiovisual  Aides  Directon/  weie 
conducted  as  part  of  this  early  search  process,  Close  to  3C0  sources  were  reviewed  in  developing 
bibliographies  for  eoch  of  these  four  competencies:  Individual  Client  Prograrriming;  General 
Client  Programming;  Behavior  Modification/Change;  and  Principiesof  Human  Behavior/ Behavior 
Change. 

Analyses  of  training  needs  data  have  been  initiated  to  identify  audiences  to  which  training 
programs  focusing  on  specific  competencies  can  be  targeted.  These  five  analyses  examined 
differences  in  respondent  intensity  of  needs  over  all  nineteen  areas  in  terms  of  ( 1 )  their  personal 
characteristics  (VPyVAA  Membership,  sex.  age);  (2)  their  professional  preparation  (amount  of 
education  and  source  of  training  in  adjustment);  (3)  their  work  experience  (amount  of  work 
experience  in  and  outside  rehabilitation  and  with  clients);  (4)  the  charactenstics  of  their  facility 
(their  principal  role,  volume  of  clients  and  accreditation  of  the  facility);  and  (5)  the  location  of 
their  emplovment  (V^EWAA  region  and  iize  of  ciW). 

Generally,  none  ot  the  personal  variables  revealed  any  statistical  differences  in  the  intensity  of  the 
respondents'  needs  for  training.  The  one  exceprion  was  that  femaie  m.embers  of  VEW.AA.  be^vveen 
the  ages  of  31  end  40,  perceive  themselves  to  hove  lower  overall  general  need  for  training 
(average  need  about  45%  vs  5^%  for  all  respondents) 

While,  where  one  received  their  training  in  adjustment  does  not  make  much  of  a  difference, 
whether  one  has  a  college  degree  aoes.  regardless  of  discipline.  The  most  intense  general  need 
for  training  (average  about  60%)  is  felt  by  those  who  have  not  acquired  a  college  degree. 

The  respondent's  work  history,  too.  seems  to  have  little  ettect  on  their  perceptions  of  their  general 
need  for  training  in  adjustment,  except  greater  need  (average  about  54%)  for  training  is  felt  by 
those  who  have  less  than  1  year's  work  experience  in  rehabilitation.  Neither  amount  of  work 
experience  outside  rehabilitation  nor  amount  of  experience  working  directly  with  clients  appears 
to  make  a  difference  in  the  intensity  of  their  needs  for  training. 

Whot  one  does  in  a  facility  and  where  one  works  appears  to  reflect  statistical  differences  in  the 
intensity  of  one  s  ^raining  needs.  Pfacritioners  perceive  themselves  as  having  ^ess  intense  neecs  for 
training  than  ao  aaminlstrators  (50  vs  53%y  and  particularly  if  they  are  working  \n  an  accreaited 
facility  (48%).  Further,  administrators  in  facilities  with  an  average  caseload  fess  than  31  clients  see 
their  staff  as  having  more  intense  needs  (57% )  than  do  administrators  in  facilities  with  an  average 
caselcaa  of  31  to  70  clients  (54%).  crodministrators  of  forger  facilities  (70-100  or  100- ciienrs)  and 
orcctitioners,  regardless  of  the  size  of  the  facility  ( 50% ).  Greater  need  for  training,  trough,  is  seen  in 
ncn-accreditea  facilities  (about  53%).  than  in  the  medium  sized  (31-100  clients)  cccrecited 
facilities  (about  47%). 

Differences  in  training  needs  ore  identifioble  for  cifferent  geographic  locales  and  for  cities  of 
different  sizes,  independent  of  whether  those  cities  ore  located  in  a  given  part  of  the  United  States. 
The  most  intense  needs  for  training  found  among  respondents  In  different  oarrs  of  the  country  are 
expressed  by  people  m  the  Southwest  (57%)  and  followed  bv  persons  in  the  Mid-Atlantic  or 
Southeastern  states  (53%).  Finally,  persons  in  relatively  small  cities  (less  than  15. COO)  report  a  more 
intense  need  for  training  (56%)  rhan  do  persons  in  more  urban  areas  (49%). 

APPLfCABILITy'  The  cuclity  of  rehabilitation  provided  to  persons  wtth  handicapping  conditions  is  the 
fundamental  concern  of  ^he  enrire  '"encoilitaticn  professional  communiry.  rhe  srate-feoerai 
vocational  rehabilitation  program,  and  cit  consumer  groups,  A  mojor  determining  factor 


4CI 


University  of  Wisconsin-S^out 


affecting  such  quality  is  the  competence  of  personnel  (professional,  paraprofessional.  and 
adnriinistralive)  working  with  persons  with  handicaps. 

Well  accepted  vehicles  for  providing  the  rehabilitation  program  with  appropriately  equipped 
personnel  are  the  programs  funded  by  RSA  to  provide  pre-service.  in-service,  and  short-term 
training.  While  such  wide  acceptance  is  based  upon  the  general  effectiveness  of  these  programs, 
continued  development  of  appropriate  training  and  materials  has  rarely  proceeded  from  a 
consistent  base  of  systematically  gathered  and  anolyzed  data.  Such  data  now  appears  to  exist, 
however,  at  a  national  level,  this  project  intends  to  optimize  the  utility  of  those  data  and  through 
systematic  analysis  and  extrapolation,  provide  timely  resources  useful  to  educators  and  trainers 
for  designing,  redesigning,  and  implementing  increosingly  effective  rehabilitation  training 
programs. 

Given  a  knowledge  of  those  presently  providing  adjustment  services;  a  knowledge  of  the  overall 
domains  in  which  they  must  be  competent  to  adequately  serve  their  clients,  respective  to 
expected  roles  and  functions;  a  knowledge  of  the  areas  in  which  they  are  presently  in  need  of 
training;  and  a  knowledge  of  the  differential  training  needs  of  practitioners  around  the  country,  a 
cohesive  competency-based  curriculum  model  may  be  outlined  which  accounts  for  both 
immediate  and  long-term  concerns  in  the  training  of  competent  personnel.  Around  such  a 
model,  appropriate  educational  and  training  materials  and  resources  can  be  aligned  and  direct 
training  applications  can  be  devised  to  produce  increasingly  effective  pre-servlce.  in-service,  and 
short-term  training  of  adjustment  personnel 

The  long-term  effects  of  this  project  are  expected  to  be  reflected  in  the  practice  and  delivery  of 
Adjustment  Sen/ices  to  individual  clients.  The  short-term  effects  are  expected  to  be  seen  in  the 
content  and  manner  in  which  adjustment  personnel  are  trained. 


258  Vocational  Evaluation  Services:  A  Systems  Approach 

Principal  Investigator:  Thomas  Czerhnsky,  Ph.D. 

Status:  N®w 

Qates:  J^ly  i979-August  1982 

Cost-  Annual  $^  6,651  Projected  Total  $129^60 

RT  Annual  $19^93  RT  %  oi  Annual  Totai  73% 

Annual  Report  Reference:  #8.  Page  225.  R-44 

OBJECTIVES;  This  project  is  directed  toward  three  questions:  ( 1 )  What  constitutes  vocational/work  evatu- 
otion,  as  practiced  in  the  field  today?;  (2)  How  are  these  activities,  technologies,  or  connponents 
arranged  and  related?:  and  (3)  What  are  the  alternative  approaches  to  the  delivery  of 
vocational/work  evaluation  services  to  the  disabled?  The  project  focuses  on  the  following  four 
objectives: 

1.  To  identify  critical  characteristics  of  rehabilitation  facilities  providing  seivtces  to  rehabilitation 
clients  nationally. 

2.  To  determine  whether,  end  if  so.  what  differences  exist  between  facilities  that  offer 
vocationat/work  evaluation  services  and  programs,  and  those  facilities  that  do  not. 

3.  To  observe  and  identify  at  selected  '^model"  reseorch  sites  the  variables  of  evaluation  programs 
that  relate  to  input,  process,  and  outcome  information. 

d  Employ  a  systems  approach,  to  describe  the  process(es)  practiced  at  these  facilities,  as  this 
provides  a  framework  within  which  vocarionai/wort<  evaluation  services  can  be  defined  in  terms 
of  components,  sequences,  activities,  and  reiationshtps. 

M□>^oDOLOGY:  There  are  two  phases  to  this  study.  Phase  1  is  addressed  at  Objectives  1  and  2.  and  Phase  2 
encompasses  Objectives  3  and  d. 

Phase  i ,  Subjects:  individuals  will  not  be  focused  upon  Rather,  accredited  rehabilitation  fcciiities. 
some  of  which  provide  vocancnai/work  evaluation  services,  will  be  the  primer/  participants.  Each 
facility  surveyed  wilt  be  asked  to  complete  a  auestionnaire.  The  results  of  this  questionnaire  will  be 
used  to  select  20  representative  facilities  offering  vocational/work  evaluation  services  for  furrher 
in-depth  investigation.  Including  site  visits. 
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Instruments:  The  primary  instnjment  used  in  this  phase  will  be  a  national  survey.  It  will  top  a  list  of 
variables  deemed  important  for  selection  of  facilities  to  serve  as  research  sites.  It  will  seek 
information  with  respect  to  (1 )  overall  facility  characteristics;  (2)  client  characreristlcs:  (3)  client 
flow  patterns;  (4)  descriptions  of  evaluation  conducted;  (5)  interaction  of  facility  services;  (6) 
identification  of  program  and  client  outcomes;  (7)  identification  of  evaluation  objectives:  ana  (8 ) 
willingness  to  participate  in  Phase  2  of  the  research  project. 

Procedures:  Accredited  rehabilitation  facilities  will  be  surveyed  with  the  above  instnjment.  Then, 
based  on  the  returns,  facilities  which  offer  vocational/work  evaluation  services  and  which 
represent  various  organizational  and  program  variables  will  be  identified  and  designated  as 
research  sites.  Selection  criteria  will  include,  but  not  be  limited  to.  the  following: 

1.  Urban  and  rural  programs  and  representatives  from  different  areas  of  the  country 

2.  Facilities  serving  diverse  types  of  handicapping  conditions. 

3.  Facilities  serving  selected  minority  groups, 

4.  Facilities  representing  a  range  of  size  and  funding  levels. 

5.  Facilities  representing  various  vocational/work  evaluation  styles. 
Twenty  such  facilities  will  be  selected. 

Phase  2.  Subjects:  The  participants  in  this  phase  will  be  the  twenty  selected  facilities.  Interviews  will 
loe  conducted  with  key  persons  including  administrators,  evaluators.  counselors,  end  other 
appropriate  rehabilitation  professionals. 

Instrument:  An  instrument  will  be  developed  for  site  reviews  to  systematically  collect  the 
information.  The  information  will  be  obtained  from  records  of  the  facility  end  personal  interviews 
with  appropriate  key  persons.  Information  will  be  collected  relative  to  input  variables,  process 
variabies*  end  outcome  variables,  as  welt  cs  goois  and  objectives  of  the  evaluation  programs, 
evaluation  programs. 

Procedures:  The  exact  procedure  for  gathering  the  data  wtif  be  determined  on  an  individual 
basis,  as  o  function  of  the  needs  and  demands  of  each  facility,  as  well  as  the  data  requirements, 
interviewees  will  know  what  information  needs  to  be  gathered,  and  will  arrange  with  each  facility 
on  an  individual  basis  for  the  best  way  of  collecting  the  daro. 

FINDINGS  TO  DATE:  Efforts  to  date  have  been  directed  toward  identifying  the  data  needed  from  each 
facility  for  Phase  1.  and  toward  designing  a  suitable  questionnaire  to  coliecr  this  aata.  A 
questionnaire  was  developed  end  piloted  in  a  number  of  facilities  of  various  sizes.  Revisions  from 
this  pilot  phase  resulted  in  a  final  questionnaire.  It  taps  the  following  areas: 

1.  General  Facility  Characteristics 

a.  Clients  Served 

b.  Referral  Sources 

c.  Fiscal  Resources 

d.  General  Staffing 

e.  Accreditations  and  Records 

2.  Vocaiional/Work  Evaluation  Frcgrcms/Servlces 

a.  Client  Intake 

b.  Staffing  of  Service  Programs 

c.  Technology  Used  in  Evaluation 
d-  Service  Characteristics 

e.  Client  Exit  and  Recommendations 

3.  Reactions  to  Survev 

Includes  consent  for  fcllcw-up 
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This  questionnaire  is  currently  being  mailed  to  facilities  nationwide,  and  it  will  provide  the  data- 
base for  Phase  1  and  thus,  for  the  selection  of  facilities  in  Phase  2. 

APPLICABILITY:  The  ultimate  goal  of  this  srudy  will  be  to  indicate  alternative  conceptual  models  of 
vocational/work  evaluation  services  that  currently  exist  in  the  country,  and  these  will  be  viewed  in 
light  of  the  objectives  of  evaluation  services  that  will  also  be  determined  by  the  study.  Knowledge 
of  what  variables  contribute  most  to  adequately  serving  specific  client  characteristics  will  aid  in 
improving  services  to  clients.  This  Information,  in  turn,  should  provide  rehabilitation  personnel  with 
information  on  the  relationships  of  separate  components,  processes,  and  the  total  program  in 
attaining  the  program's  intended  effects  upon  clients,  to  the  betterment  of  program 
management,  and  to  the  improvement  of  the  quality  of  evaluation  services.  Thus,  the  project  will 
provide  guidance  In  determining  which  overall  evaluation  components  need  additional  study  or 
consideration.  The  empirical  models  derived  from  this  project  may  sen/eas  c  basis  of  comparison 
with  other  rehabilitation  programs,  or  for  the  development  of  new  evaluation  programs. 


259  Analysis  of  Self-Monitoring  on  Work  Skills  of  Vocational  Adjustment 
Clients 


OBJECTTVGS.  The  modification  of  one's  own  behavior  can  be  accomplished  through  what  Is  termed  self- 
control  procedures.  Since  a  goal  of  adjustment  services  is  to  increase  the  probability  that  behavior 
change  is  long  lasting,  the  feasibility  of  training  clients  in  self-^-cntrol  procedures  seems  a 
worthwhile  pursuit.  The  purpose  of  this  research  will  be  to  examine  self-control  procedures  and 
assess  the  efficiency  of  one  such  procedure:  Self-Monitoring  on  work  and  worV  related  skills  of 
vocational  adjustment  clients.  The  objectives  of  the  research  are: 

1  To  determine  the  feasibility  of  teaching  seif-monltoring  techniques  to  vocational  adjustment 
clients. 

2.  Tocompare  the  effects  of  self-monitoring  procedures  with  staff-monitoring  on  the  maintenance  of 
clients'  work  skills  during  adjustment  sers/ices. 

3.  To  examine  the  transferability  of  self-monitoring  procedures  to  different  tasks  end  different 
settings. 

4.  To  explore  the  relationship  between  self-control  procedures  and  locus  of  control 

5.  To  develop  training  moduie(s)  as  dictated  by  research  findings. 

iVlETHODOLCGY:  The  initial  research  will  utilize  the  following  design: 

1.  Independent  varioble:  Self-control  technique(s).  client  demographic  characrerisrics.  and  Potter 
pre-test  data. 

2.  Dependent  variable: 


a.  number  of  clients  and  time  required  for  each  client  to  successfully  acquire  the  self-control 
technique 

b.  time  and  efficiency  with  which  clients  used  self-control  procedure  in  new  tasks  and  new 
settings 

c.  on-task  time,  procuction  rate,  and  prcducrion  quality  of  tasks  (initial  task,  new  tosk.  and 
new  task  in  different  settings)  by  staff  and  by  clients  if  seif-monitoring  is  used 

d.  Rotter's  internal/external  locus  of  control  on  a  post  experimental  basis 


Status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annuel  Report  Reference: 


Charles  C.  Coker,  Ph.D. 
New 

Not  Specified 

Annual  $6,363 
RT  Annual  $4,656 

#a,  Pag©  243.  R-45 


Projected  Total  $36,46^! 
RT  %  of  Annual  Total  73% 
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3.  Controlfed  variables: 

a.  subject  differences,  demographic  characteristics  and  skill  level  on  the  seif-conrroi 
technique  and  perfornnance  level  on  tasks  prior  to  intervention 

b.  task  differences 

c.  staff  differences 

d.  peer  pressure  difference  (e.g..  assembly  line  coerarion  vs  isolated  performance  of  task) 

e.  facility  characteristics 

f.  other  variables  as  further  investigation  reveals  (e.g..  effect  of  Center  staff  and  training  of 
facility  staff). 

The  statistical  analysis  will  primarily  determine  (a)  to  what  extent  clients  are  capable  of  learning 
the  self-control  procedure  and  with  what  reliability,  (b)  to  what  extent  does  the  self-control 
technique  affect  task  permanance  variables  and  the  transferability  (i.e..  generalizarion)  of  the 
Changes,  (c)  and  to  what  extent  the  self-control  procedure  affects  a  more  general  concept  of 
locus  of  control  and/or  other  less  empirical  but  more  generol  characteristics  of  individual  (i.e. 
consistency,  supervisor  ratings,  etc.). 

FINDINGS  TO  DATE:  No  data  is  available  at  this  time. 

APPUCABlLnY:  This  projecf  s  major  Impact  would  be  on  practice  charges  in  vocaticrxil  adjustment  programs. 
Through  a  currently  completed  wori<shop  on  adjustment  specialtsfs  competencies,  the  mojcr 
conclusion  was  that  these  specialists  should  have  behavior  change  techniques  as  one  of  ^heir 
primary,  basic  skills.  This  project  will  add  ro  the  repertoire  of  adjusrment  specialists  bv  adding  a 
workODle  skill.  The  secondary  and  more  general  impact  is  rhat  of  emphasizing  the  necessity  of 
Clients  being  taught  to  assume  control  over  their  lives  and  over  rheir  own  rehaDilitation. 
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CORE  AREAS 

Work  Adjustment  as  a  Function  of  Self-Image  and  Mental  Health 

Studies  which  will  allow  the  Center  to  moke  predictions  about  the  vocational  adjustment 
of  deaf  people  and  to  test  the  predictions  with  foliow-up  data  on  actual  vocational 

performance.  Results  of  this  research  will  provide  rehabilitation  counselors  and 
administrators  with  information  that  should  lead  to  batter  understanding  and  more 

effective  treatment  of  their  clients. 

Improving  cnnicat  Troinins;  of  Personnel  Working  with  Deaf 

Development  of  measures  of  the  trainee  counselors'  knowledge  of  deafness,  their 
knowledge  of  clinical  principles  and  their  behavioral  effectiveness.  These  measures  will  be 
used  to  assess  changes  as  a  result  of  the  training  program. 

Commun^cation  as  it  Affects  the  Vocational  Rehabilitation  Process  for  the  Deaf 

Investigating  the  contribution  of  the  communicative  competence  of  clients  and 
counselors;  as  well  as  investigating  the  effect  of  introducing  interpreters 

into  the  rehabilitation  setting. 

Evaluation  of  Therapeutic  Intervention  for  the  Deaf 

Investigation  into  the  use  of  skilled  interpreters  in  the  therapeutic  process — crisis 
intervention,  family  therapy  and  psychosocial  testing— which  may  open  up  pathways  for 
professionals  new  to  the  field  of  deafness;  and  exploring  the  feasibility  and 
optimal  timing  of  developmentol  compensation. 

Evaluation  of  the  Mental  (Health  Needs  of  the  Multiple-Handicapped  Deaf 

Research  to  (1 )  provide  for  further  evaluation  of  the  needs  of  severely  disabled  deaf 
and  (2)  develop  ways  to  best  meet  those  needs  through  the  available  ciinicot  services  or 
through  the  creation  of  specialized  services  within  the  Center. 

Special  Problems  of  Members  of  Deaf  Minority  Groups 

Research  in  similarities  between  the  deaf  and  racial/ ethnic  minority  groups  and  the 

personal  and  social  consequences  of  the  combined  stigma.  Anthropological 
research  among  the  general  deaf  community,  and  cross-cultural  investigations  of  the 
treotment  and  rehabilitation  of  deof  persons  in  the  various  subgroups  would  odd 
a  significant  dimension  to  the  Center's  research  program. 

Development  of  Q^uldelines  for  Clinical  Histories  and  Appropriate  Clinical  Forms 

Studies  aimed  at  determining  background  variables  which  ore  inappropriate  for  other 

groups  but  which  ore  essential  for  an  accurate  assessment  of  deaf  clients 
(e.g..  degree,  onset  and  etiology  of  less:  and  educational  and  oudiologicol  history). 
Such  a  description  would  be  useful  to  other  centers  in  planning  services  for 
deof  clients  and  in  the  development  of  clinically  and  vocationally  oriented  forms. 
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260   Longitudinal  Study  of  Self-Image  and  Work  Adjustment  of  Young  Deaf 
Adults 


OBJECTIVES:  To  describe  fhe  vocational  success  and  general  well-being  of  a  group  of  ycung  deaf  adults 
who  are  still  in  relatively  early  career  stages. 

To  relate  earlier  obtained  measures  of  self-image,  psychosocial  adjusfmenf.  communication 
skfils.  academic  achievement  fomily  clinnate  and  history  to  vocational  success. 

To  use  relationships  as  a  guide  to  the  possible  modification  of  earlier  experiences  so  that  the 
deaf  student  will  neve  a  better  probability  of  achieving  voc  -nor  success. 

METHODOLOGY:  A  population  of  young  deaf  adults  hove  been  ir  erv  ewec  and  administered  scales 
that  provide  information  regarding  their  social  and  vocationc!  adjustment.  These  individuals  had 
been  studied  pr^jviously  when  they  were  between  the  ages  of  six  and  eighteen.  At  that  time  deaf 
children  of  dec'  parents  scaled  higher  on  measures  relating  to  social  adjustment  such  as 
intellectuol  functioning,  academic  standing,  adjustment  to  deofness,  self  esteem,  mcjurity  and 
independence.  All  these  variables  are  expected  to  be  related  to  subsequent  social  and 
vocational  adjustment.  A  major  focus  of  this  project  is  to  relate  these  previously  measured 
variables  to  current  socjal  and  vocational  adjustment. 

FINDINGS  TO  DATE:  Of  the  original  1 16  subjects,  sixty- two  ho^ye  been  contacted  end  have  participated 
in  this  study.  Testing  the  m.ajor  hypothesis  cannot  be  accomplished  until  the  charocteristicsof  this 
population,  as  related  to  the  previous  sample,  have  been  clearly  defined.  The  results  reported 
here  represent  a  brief  report  of  data  that  is  currently  being  analyzed. 

1.  Brief  Demographic  Description  of  the  Popuiatlon 

The  average  age  of  our  population  is  26.38  years.  Of  this  group  26  hove  hearing  parents,  while  36 
have  deaf  parents.  In  the  original  population  the  hearing  status  of  parents  was  equally  divided 
between  the  total  subject  population.  In  termsof  education.  94  percent  completed  high  school 
and  90  percent  have  had  some  college  education.  Of  the  total  20  of  the  62  have  received 
college  degrees.  Using  the  Hollinghead  and  Redlick  occupational  status  system,  our  population 
tends  to  fall  in  categories  4  and  6,  reflecting  a  general  distribution  in  the  lower  occupational 
status.  However  generally,  our  subjects  tend  to  rate  overoll  satisfaction  with  their  employment  as 
good.  Mean  average  income  is  $5,500  per  year.  This  figure  is  extremely  low,  especially  in  the 
context  of  a  population  that  has  received  so  much  college  education.  As  a  group,  the  self- 
reported  mental  health  adjustment  of  these  individuals  is  good. 

2.  Vocational  Ad|ustment 

Initial  analysis  of  this  data  indicatesthot  individuals  with  longer  interv/als  of  employm.ent  generally 
hove  a  higher  income  and  better  occupational  status  than  others.  Longer  intervals  of 
employment  and  holding  college  degrees  also  are  significantly  related;  having  a  college  degree 
tended  to  be  significantly  related  to  Income  level  as  well. 

3.  Communication  Skills 

Ccrrelation  analysis  based  on  these  62  subjects  has  as  yet  failed  to  establish  any  relationship 
between  communication  skill  (as  measured  by  our  profile)  and  variables  related  to  vocational 
adjustment.  Further  analysis  of  this  data  is  needed. 

Analysis  of  the  hearing  status  of  parents,  and  scores  from  the  Communication  Skills  Profile,  showa 
consistenT  relationship  between  these  two  variables.  Deaf  adults  whose  parents  were  also  deaf 
demonstrate  greater  skill  in  communication,  as  measured  by  our  profile,  than  do  those  deaf 
adults  with  hearing  parents. 
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4.  Self-Concept  Scale 

The  current  research  reported  here  represents  on  ongoing  effort  to  establish  this  instrument  as  a 
suitable  scale  to  measure  self-concept  of  the  deaf  population.  Test-retest  data  on  the  Self- 
Concept  Scale  indicate  that,  except  for  the  Physical  Self  and  Self  Identity  subscales.  the  test-retest 
correlation  is  significant. 

APPLICABILITY:  The  data  from  this  study  will  be  made  available  to  schools  and  rehabilitation  personnel 
enabling  them  to  modify  their  practices  in  such  v^ays  as  to  improve  the  chances  of  vocational 
success  for  their  deof  clients. 


261   Improving  the  Effectiveness  of  Psychottierapy  for  ttie  Deaf 

Principal  Investigator:  Hllde  S.  Schiestnger,  M.D. 

status:  Continuing 

Dates:  October  i977-September  1981 

Cost:  Annual  $35,273  Projected  Total  $194,000 

RT  Annual  $22,186  RT  %  of  Annual  Total  63^ 

Annual  Report  Reference:  #3,  Page  31 ,  R-2 


OBJECTIVES:  To  review  literature  on  psychotherapy  with  the  disadvantaged  and  with  impulsive  charac- 
ters to  note  similarities  with  psychotherapy  with  the  deaf. 

To  conduct  an  ^'expenence  surv/ey"  to  learn  about  common  features  of  psychotherapy  with  the 
deaf. 

To  survey  a  numiber  of  deof  aduits  about  rhetr  vjews  on  psychotherooy  and  mental  heaJth  with  c 
view  ultimately  ^'o  making  a  film  to  orient  deaf  adults  to  psychotherapy  ana  mental  heaitn 
principles. 

Eventually,  based  on  the  ooove.  to  produce  a  film  that  will  help  deaf  adults  understand  when 
psychotherapy  is  useful,  what  its  aims  and  methods  ore.  and  to  educate  them  about  some 
elementop/  notions  of  mental  health- 


METHODOLOGY  As  a  first  step,  surveys  of  the  literature  were  conducted  on  (a)  the  effect  of  psycho- 
therapy training.  ( b)  psycnotheropy  with  several  different  groups,  i  e..  the  deot  the  impulsive,  and 
the  underprivileged.  Previous  research  suggests  that  impulsiveness  and  low  verbal  skills  ore 
frequently  found  among  deof  persons. 

As  a  second  step,  the  literature  on  orienting  lower-class  and  nontraditionai  patients  to  psycno- 
theropy was  reviewed,  and  on  rhe  basis  of  this  reviev/.  an  interview  schedule  was  construcred 
and  oil  ten  therooists  on  the  staff  of  our  Center  were  mterv'iewea  m  deprh  ooout  their  experience 
and  attitudes  m  working  with  deof  pattenrs. 

Based  on  the  finaings  of  these  mten-'iews  and  on*the  literature  search,  we  are  constructing  a 
quesTionnoire  to  administer  to  deaf  adults.  The  findings  from  both  sets  of  respondents  will 
eventually  be  used  to  form  rhe  basis  fora  film  to  orient  ceaf  adults  to  the  nature  of  psychotherapy- 


FINDINGS  TO  DATE:  An  article  on  **Special  Issues  Regarding  Psychotherapy  with  the  Deof  which  grew  out 
of  the  experience  survey  with  therapists  has  been  accepted  for  publication  by  The  American 
Journal  of  Psychiatry,  pending  minor  revisions. 

A  treatment  of  the  film  on  "Psychotherapy  with  the  Deof"  has  been  produced  by  the  Golden  Door 
Production  company  in  collaboration  with  RT-23  Center  staff.  The  production  costs  were  not 
funded  by  the  National  institute  of  Handicapped  Research.  RT-23  intends  to  resubmit  it  for  funding 
to  other  potential  funding  sources. 
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APPLICABILITY:  Since  RT-23  is  the  only  RT Center  spe  rifically  mandated  to  focus  on  mental  health  problems  of 
the  deaf,  it  has  on  obligation  fo  other  centers,  to  the  deaf  community,  and  most  immediately,  to 
deaf  patients  to  help  moke  that  therapy  cs  effective  as  possible  \t  has  been  observed  that  many 
deaf  people  fail  fo  seek  therapy  because  they  have  fears  aoout  it  and  ceiieve  thot  going  into 
psychotherapy  is  only  for  people  wno  are  severely  disturbed.  As  a  result,  som.e  of  the  people  who 
could  n^ost  benefit  from  treotm.ent  do  not  get  seen.  Furthermore,  among  those  wno  ao  come, 
there  is  a  relatively  poor  attendance  rate,  along  with  frequent  tardiness,  early  drop-out.  Both  the 
deaf  community  at  large  and  those  particulorfy  at  risk  need  to  nave  psychotherapy  "demystified" 
for  them  so  that  the  prospect  will  be  less  threatening,  and  so  that  problems  are  presented  in 
earlier  stages  before  they  become  disabling  and  thus  even  further  compound  the  disability  of 
deafness  itself. 


262  Precursors  of  Vocational  Adjustment:  Adolescent  FoMow-Up  Study 
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OBJECTIVES:  To  exannine  a  group  of  young  profoundly  deaf  adolescents  who  have  been  followed  fongi- 
tudinatly  since  toddierhood  in  order  to  taentify  factors  which  contribute  to  emotioncl-socici. 
cognitive  and  language  deveJopment 

To  explore  the  relationships  among  contempcrarv  measures  of  the  following  variables-  language 
competence:  reading  level  and  comprehension;  inteiligence,  cognitive  development;  self- 
esteem;  social  maturity:  quality  of  interaction  with  mother. 

To  explore  the  relationships  among  these  measures  across  development:  i.e..  to  compare  the 
contemporary  meosures  to  those  taken  in  the  four  previous  rounds  of  this  longitudinal  stuay. 
Especiolly  of  interest  is  the  relationship  between  early  communication  competence  and  mother- 
child  reciprocity  on  the  one  hand  and  adolescent  social  cognitive  and  language  development 
on  the  other. 


METHODOLOGY:  The  40  adolescents  (ages  13^:-15)  who  were  originally  assessed  at  ages  Tz-d  will  be 
assessed  on  the  folfowing  measures:  a)  interviews  to  assess  communication  competence,  b) 
reading  comprehension  component  of  the  Stanford  Achievement  Test:  c)  WISC-R;  d)  a  problem- 
solving  task  to  assess  reosoning  ability;  e)  questionnaires  assessing  self-esteem  and  locus  of 
control;  f)  structural  interactions  with  their  mother 


FINDINGS  TO  DATE:  Thirty-eight  of  the  original  subjects  hove  been  contacted  to  dote  and  have  agreed 
to  participate  in  this  follow-up.  The  meosures  of  self-esteem  and  locus  of  control  hove  been 
selected  and  piloted.  The  measures  of  mother-adolescent  interaction,  communication 
competence,  and  cognitive  development  ore  being  piloted  and  refined.  The  actual  interviewing 
of  the  subjects  should  begin  in  Jonuar/.  1981. 


APPLlCABiLITY:  The  findings  of  this  study  will  help  to  understand  what  the  major  factors  contributing  to 
heolthy  and  adjusted  development  for  aecf  pecpte  ore.  This  should  greatly  contribute  to  the 
development  of  future  intervention  programs. 


ERLC 


University  of  California/San  Francisco 


263  The  Earliest  Antecedents  of  Communicative  Competence— An 
Inteirvention  Study 


OBJECTIVES:  To  determine  intervention  strategies  which  will  improve  mother-deaf  infant  interaction  of 
communication  within  the  first  year  of  life.  Through  the  microanalysis  of  early  mother-infant 
interchanges,  the  factors  which  are  crucial  to  the  establishment  of  optimal  early  reciprocity  of 
communication  will  be  identified.  The  relationship  between  mother-infant  attachment  and 
language  development  will  also  be  explored. 

METHODOLOGY:  Six  profoundly  deaf  infants  identified  before  their  seventh  month  of  life,  with  either  hearing 
or  deaf  parent,  will  be  studied  longitudinally,  untifthey  reach  the  age  of  3.  Dyadic  engagements 
between  infant  and  mother  (or  primary  attachment  figure)  will  be  videotaped  every  two  weeks 
*  through  infancy  and  subjected  to  microanalysis.  Assessments  will  be  made  of  the  child's  social, 

cognitive  and  linguistic  development  and  of  the  mother's  response  and  handling  of  her  child's 
deafness.  Also,  the  quality  of  attachment  between  infant  and  mother  will  be  assessed  with 
Ainsworth's  **Strange  Situation"when  each  child  reaches  one  year  of  age.  The  visual  and  auditory 
preferences  of  the  toddlers  over  time  will  also  be  assessed. 

FINDINGS  TO  DATE:  (This  project  is  just  now  getting  started.)  The  literature  on  attachment,  early  mother- 
infant  interactions  and  the  relationship  between  language  acquisition  and  early  social 
experience  is  now  being  reviewed.  These  have  been  active  areas  of  research  for  hearing  infants, 
but  as  yet.  there  has  been  little  reported  for  deaf  infants. 

APPLICABILiTY:  The  development  of  interaction  strategies  on  the  basis  of  the  suggested  analyses  of  mother- 
infant  interchange  will  make  possible  the  systematic  development  of  programs  to  help  deaf 
children  and  their  mothers  from  the  earliest  possible  moment.  Evidence  suggesting  that  the  first 
year  of  a  child's  life  is  critical  in  language  development,  is  increasing.  Appropriate  intervention 
here  may  effectively  improve  communication  abilities  across  a  lifetime. 


Status: 
Dotes: 
Cosh 


Annual  Report  Reference: 


Principal  Investigator: 


Hilde  S.  Schlesinger,  M.D. 
New 

October  1980-September  1984 

Annual  $12i;389 
RT  Annual  $100,665 

#3,  Page  160,  R-6 


Projected  Total  $350,000 
RT  %  of  Annual  Total  83% 
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University  of  North  Carolina  at  Chapel  Hill  (RT-24) 
Blindness  Rehabilitation  Research  and  Training  Center* 


CORE  AREAS 


Job  Identification  and  Selective  Plccennent 

Investigations  of  the  major  problems  encountereo  in  successful 
placement  of  blind  and  visually  impaired  persons  and  methods  of  identifying 
the  unique  capacities  of  each  person  so  that  appropriate  training, 
education,  and  placement  objectives  may  be  specified. 


Residual  Vision 

Reseorch  into  m.ethods  to  permit  visually  impaired  persons  to 
make  maximum  use  of  resiaual  vision  in  employment  settings. 


Advanced  Technology 

Research  dealing  with  utilization  and  evaluation  of 
technological  aids  for  visually  handicapped  persons 


•Funding  for  RT-24  was  terminated  July  31  1980. 


^  J. 
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University  of  North  Carolina  at  Chape!  HiH 


Thomas  S.  Baldwin,  Ph.D..  Project  Director 
University  of  North  Carolina  at  Chapel  Hill 
Blindness  Rehabilitation  R&T  Center 
210  N.  Columbio  Street 
Chapel  Hill  North  Carolina  27514 


Completed 

Preparation  of  the  Blindness  Portion  of  the  NIHR  Long-Range  Plan 

Discontinued 

Employment  and  Benefits  Choices:  Personal.  Familial.  Financial  cno 
Social  Forces  Affecting  the  Employment  Histories  of  a  Random  Sample  of  Totally  Blind  Adults 

Improving  Job  Opportunities  for  Persons  with  Residual  Vision 

Systematic  Program  of  Job  Development  and  Placement  for 
Blind  and  Visually  Impaired 


ERIC  4  4  o 


RT25 


Boston  Universily  (RT-25) 
Mental  Health  Research  and  Training  Center 


CORE  AREAS 


Personnel 

Studies  to  identify  the  critical  knowledge,  skills,  and  altitudinal 
variables  which  affect  the  process  and  outcome  of  rehabilitation  interventions 
of  persons  handicapped  by  mental  health  problems. 


Program 

Research  to  identify  specific  program  dimensions  (such  as  skills  training, 
predictive  and  evaluative  models,  and  rehabilitative  interventions) 
which  affect  rehabilitation  outcome. 


479 


BOSTON  UNIVERSITY 


William  A  Anthony,  Ph.D.,  Director 
Rehabilitation  Research  and  Training  Center 
in  Mental  Heolth 
1019  Commonwealth  Avenue 
Boston.  Massachusetts  02215 


NEW  ACCESSION  NO. 

Effects  of  Training  Psychiatric  Staff  in  Human  Relations  and  Programming 
Skills;  Develop  a  Rehabilitation  Model  for  Chronic  Patients  During 

Deinstitutionalization  (Dellario,  D.,  Ph.D.;  Fcrkas,  M.)  264 

Effects  of  o  Systematic  Skills  Training  Program  on  Clients  and  Their 

Significant  Others  on  Selected  Rehabilitation  Outcome  Variables 

(Dellario.  D..  Ph.D.)  265 

Bum-Out  in  Occupational  Therapists  (Spaniel.  L.  Ph.D.)  266 

PROPOSED 

Study  of  the  Service  Needs  of  People  with  Combined  Severe  Physical  and  Psychiatric  Disabilitv 

Examination  of  Predictive  Variables  of  Outcomes  for  the  Psychiatrlcally  Disabled  in  Vocational  Reha- 
bilitation Services 

Families  as  a  Central  Resource  in  the  Rehabilitation  of  the  Severely  Psychiatricolly  Disabled 
Model  Monitoring  and  Evaluation  System  for  a  Mental  Heolth  Center 

Development  of  a  Comprehensive.  Standardized.  Program  Evaluation  Model  for  Community-Based 
Alternative  Living  Arrangements  (ALAs)  for  the  Psychiatrically  Disabled 

Long-Term  Foilow-Up  of  Psychiatrically  Disabled  Clients:  A  Client  Function  Referenced  Approach 

Development  of  Vocational  Assessment  Instruments  for  the  Psychiatrically  Disabled 


Boston  University 


264  Effects  of  Training  Psychiatric  Staff  in  Human  Relations  and  Progromnning 
Skills:  Developing  a  Rehabilitation  Model  for  Chronic  Patients  During 
Deinstitutionalization 


Principol  Investigators: 

Status: 
Dates: 
Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


Donald  Dellario.  Ph.D. 
Marianne  Farkas 

New 

February  i979-Septembef  1980 

Annual  $5,198 
RT  Annual  $4477 

^1,  Page  5,  R-1 


Projected  Total  $5,198 
RT  %  of  Annual  Total  36% 


1.  To  assess  the  effect  of  skills  training  of  staff  upon  skill  changes  in  staff,  staff  perceptions  of  their 
words  and  staff  satisfaction  with  training. 

Z  To  assess  a  skills  training  approach  to  preparing  patients  for  transition  in  termsof  its  effect  over  time 
on  patient  behaviors  and  levels  of  skills. 

3.  To  assess  a  skills  training  approach  to  preparing  patients  for  transition  in  terms  of  its  effect  on 
patient  satisfaction  and  view  of  the  quality  of  their  life. 


METHODOLOGY:  This  study  involves  a  non-randomized,  control  group  pre-post  test  design  (Campbell 
and  Stanley  1966:  Isaac  and  Michael.  1974).  A  foJIow-up  assessment  was  added  to  the  design. 
The  primary  sample  consists  of  professional  and  non-professional  staff  normally  assigned  to  two 
chronic  wards  of  a  State  Hospital.  The  secondary  sample  consisted  of  all  patients  admitted  to  the 
designated  Chronic  Wards  as  of  Februar/.  1979.  Several  instruments  were  utilized  to  gather 
information  on  skill  changes  and  satisfaction  for  both  staff  and  patients. 

Skills  training  in  human  relations  and  programming  skills  was  conducted  by  two  professionat 
consultants  hired  by  the  experimental  ward.  Regular  in-service  workshops  were  conducted  by 
professional  staff  hired  by  the  comparison  ward. 

Data  was  gathered  pre-training.  post-training  and  at  a  6  month  follow-up  period  through 
observation,  independent  assessment,  and  paper-pencil  measures  for  both  staff  and  patients. 
Pre-training  assessments  were  done  in  February  of  1979.  Post-training  assessments  were  com- 
pleted in  June  of  1979.  Follow-up  assessments  were  completed  in  December  of  1979.  Data  was 
analyzed  by  means  of  several  parametric  and  non-parametric  statistical  techniques. 


RNDINGS  TO  DATE:  The  major  findings  were  that  State  mental  institution  wara  staff  can  feom  skills  associated 
with  rehabilitation  counseling  in  a  relatively  short  period  of  time,  that  experienced  State  staff  can  be 
retrained  to  be  as  effective  in  these  skills  as  new  staff  hired  from  outside  the  system,  that  attitudinally. 
experienced  staff  saw  iess  of  a  need  for  the  Rehabilitation  Skills  Training  approach  than  did  newer 
stoff.  although  State  staff  were  not  against  recommending  the  wort<shcp.  Most  State  staff  were 
reserving  opinions  about  the  manner  in  which  patients  were  being  deinstitutionalized.  In  terms  of 
treatment  of  staff,  however,  those  who  took  training  felt  more  involvea  In  the  whole 
deinstitutionalization  process  than  did  those  who  did  not. 

In  terms  of  patients,  those  in  community  residences  at  follow-up  were  more  sedentary  then  these  who 
had  remained  on  the  in-patientwards.  even  though  the  overall  rate  of  behavior  activity  was  higherfcr 
the  experimental  ward  residents  than  for  the  same  ward's  in-patients.  Community  residents 
performed  better  in  terms  of  critical  skills  than  did  in-patients  particulariy  in  the  area  of  controlling 
physical  abuse.  22%  of  the  total  population  of  54  patients  achieved  eligibility  for  Mass.  Rehabilitation 
Commission  services.  In  simple  linear  regressions,  it  was  determined  that  the  following  variables  were 
associated  with  skill  outcomes:  being  in  a  locked  ward  (negative  relationship),  being  in  a  vocational 
program  at  MRC  (PersorK^I  Adjustment  Training)  and  having  a  general  diagnosis  of  schizophrenia  cr 
f ,  .ental  retardation  and  schizophrenia.  Being  in  settings  other  than  locked  wards,  being  In  other 
vocational  programs  at  MRC.  having  diagnoses  other  than  the  two  mentioned,  cr  length  of 
hospitalization  did  not  have  a  significant  relationship  to  the  levels  of  skill  scores  achieved  by  patients. 


EKLC 


483 


Boston  University 


APPUCABIUTY:  The  increasing  focus  in  the  field  on  rehabilitation  of  the  severely  disabled  nnakes  ttie  question  of 
the  effectiveness  of  skills  training  of  the  chronically  psychiatrically  disabled  a  cnjcial  one.  An  initial 
expforotory  study  in  this  area  can  set  the  stage  to  identify  more  specifically  the  variables  that  should 
be  investigated  further  in  developing  an  effective  training  program  to  increase  the  skill  repertoire  of 
the  chronically  disabled. 


265  Effects  of  a  Systematic  Skills  Training  Program  on  Clients  and  Their 
Significant  Others  on  Selected  Rehabilitation  Outcome  Variables 


1.  To  compare  the  outcome  rates  of  out-patient  female  alcoholic  clients  porticipating  in  systematic 
skills  training  programs  with  out-patient  female  alcoholic  clients  participating  in  non-skills 


2.  To  compare  the  outcome  rates  of  out-patient  female  alcoholic  clients  porticipating  in  skills 
training  with  their  significant  others  to  out-patient  female  alcoholic  clients  participating  by 
themselves. 

3.  To  assess  the  ability  of  psychiatric  instruments  to  meosure  the  effects  of  skills  training. 

4.  To  assess  the  ability  of  out-potient  female  clients  to  obtain  and  maintain  skills  by  participating  in  a 
systematic  skills  training  program. 

METHODOLOGY:  This  Study  consisted  of  a  pre-test  post-test  control  group  design  with  random  assignment 
to  one  of  three  groups.  Experimental  group  1  consisted  of  females  participating  in  skills  training; 
experimental  group  2  consisted  of  females  participating  in  skill  training  with  significant  others:  the 
control  group  consisted  of  females  participating  in  non-skills  out-patient  treatmerit.  All  subjects 
were  intery/iewecJ  prior  to  troining,  post  training  and  at  a  three  month  follow-up  period.  Training 
consisted  of  a  12  session  (6  week)  program  followed  by  monthly  booster  groups.  Outcome 
variables  consisted  of  skill  level,  employment  status,  employment  functioning,  employment 
satisfaction,  community  adjustment  (PARS),  personal  adjustment  (PAL),  level  of  abstinence,  and 
A. A  participation.  Data  was  analyzed  by  several  statistical  techniques. 

FINDINGS  TO  DATE:  The  present  research  study  demonstrated  The  difficulty  of  involving  the  significant 
others  of  out-patient  female  clients  in  a  systemotic  skills  training  program.  Twelve  subjects  hod 
been  assigned  to  each  of  the  three  groups.  At  the  completion  of  training,  only  two  female- 
significant  other  dyads  remained.  Two  dyads  did  not  partlcipote  in  any  troir^ing  sessions;  two 
dyads  discontinued  participation  after  erratic  attendance  for  several  sessions.  Six  females 
assigned  to  group  2  refused  to  participate  with  their  significant  other,  though  live  of  them 
completed  troining  in  a  seporare  group.  The  dyads  completing  the  skills  training  program  were 
husband-wife  dyads,  both  husbands  admitting  to  alcohol  problems  of  their  own  and 
encouraging  thieir  wives'  participation. 

Females  porticipating  in  skill  training  mode  significantly  greater  skills  gains  than  females 
participating  in  non-skills  out-patient  treatment  and  continued  to  demonstrate  these  gains  at  a 
th.ree  month  follow-up  period.  Go^ns  existed  for  all  skills:  problem  solving  (p  =  .01 program  devel- 
opment (p=  .05),  and  interpersonal  (p  =  .01 )— though  the  training  focused  on  problem  solving 
and  program  development  skills. 

Significantly  greater  A.A  participation  was  observed  for  skills  trained  clients  at  a  three  month 
foilow-up  period  than  non-skills  clients.  More  clients  receiving  skills  training  were  abstinent  than 
non-skills  clients  at  post  test  (70%  of  skills  clients.  30%  of  controls).  These  differences  were  less  at 
follow-up.  consisting  of  52%  of  skills  clients  and  dQ%  of  the  controls. 


Status: 
Dotes: 
Cost: 


Principal  Investigator: 


Annual  Report  Reference: 

OBJECTIVES: 


Donald  Dellario,  Ph.D. 
New 

December  1979- July  1980 

Annual  $5/474 
RT  Annual  $3^002 

#1,  Page  14.  R-2 


Projected  Total  $5,474 
RT  %  of  Annual  Total  55% 


programs. 


ERIC 


484 


Boston  University 


No  differences  on  empfoynnent  status,  employment  functioning,  and  employment  satisfaction 
were  found  bet^/een  trained  and  non-trained  clients.  Thougti  skills  training  resulted  in  skiil  gains  for 
participants,  these  gains  were  not  observed  on  eithier  instrument  at  post  test  or  follow-up. 
Comparisons  of  the  female  only  skills  group  and  the  female-significant  other  skilis  group  indicated 
no  significant  differences  on  skill  level,  abstinence  or  A.A.  participation.  Females  trained  with 
Significant  others  did  as  well  as,  but  no  better  than,  females  troined  alane.  ^Nhen  the  PARS  was 
examined,  females  porticipattng  with  significant  others  tended  to  receive  more  positive  ratings 
than  females  trained  alone  or  untrained  females  (p  =  .08),  A  similar  difference  was  not  observed 
on  the  PAL  a  measure  of  personal  functioning. 

The  results  of  this  study  indicate  that  out-patient  skills  training  provides  female  afcohoiics  with 
greater  skills  than  traditional  out-patient  services.  AdditionaKy.  skills  training  resulted  in  greater 
A.A.  participation  and  abstinence  than  non-skilis  treatment. 

Females  trained  with  significant  others  fared  cs  well  as,  but  no  better  than,  females  trained  by 
themselves.  The  two  standard  psychiatric  instruments  (PARS.  PAL)  were  unable  to  detect 
differences  between  skills  and  non-skills  groups. 

APPLICABILITV:  The  findings  of  the  present  study  were  applicable  to  practitioners  working  in  the  field  of 
alcoholism  rehabilitation  as  well  as  family  therapists.  The  contributions  of  skills  groups  have  direct 
fmplications  for  program  developers  in  the  fiefd  of  rehabilitation.  Developing  alternative 
strategies  to  enlist  the  participation  of  significant  others  is  indicated  as  well  as  examining  the 
differential  effectiveness  of  types  of  significant  other  involvement 

266  Burn-out  in  Occupational  Therapists 


Principal  Investigator: 

Status: 

Dates: 

Cost: 

Annual  Report  Reference: 

OBJECTIVES: 


LeRoy  Spaniol.  Ph.D. 
New 

April  i980-July  1980 

Annual  $2,279 
RT  Annual  $2,279 

^1,  Page  20.  R-3 


Projected  Toicl  $2,279 

RT  %  of  Annual  Tofol  100% 


1.  To  determine  the  symptoms  occupational  theropists  identify  as  indicators  of  their  stress. 

2.  To  determine  the  specific  personal  and  job  related  stress  factors  that  are  cited  as  causes  of  bum-out. 

3.  To  identify  ways  in  which  occupational  therapists  contribute  to  their  own  burn-out. 

4.  To  identify  ways  therapists  have  found  to  deal  with  or  decrease  the  symptoms  they  are  feeling. 

METHODOLOGY:  Burn-out  has  become  an  increasingly  important  issue  among  helping  professionals  in 
contemporary  society.  A  burnt-out  worker  is  one  who  temporarily  or  permanently  experiences 
physical  and  mental  exhaustion  plus  diminished  motivation  and  productivity  as  a  result  of 
excessive  commitments  of  energy  and  resources. 

This  study  explored  the  question  of  whether  Registered  Occupational  Therapists  (OTPs)  perceived 
"hemselves  as  experiencing  burn-cut.  and  identified  the  personal  and  organizational  sources 
rhat  amplify  their  perceived  level  of  burn-out.  Two  hundred  and  ninety-eignt  OTRs  residing  in  New 
England  participated  in  this  study  by  completing  a  six  page  mail  questionnaire.  Information 
regarding  the  respondent's  biographical  data,  his  symptoms  and  perceived  sources  of  jcb- 
related  stress,  and  methods  for  dealing  with  this  stress  were  gathered.  This  infcnmarion  was  then 
compared  to  the  respondenfs  perceived  level  of  burn-out  using  stepwise  multiple  regression. 
Chi  Square,  and  Pearson  correfation. 

FINDINGS  TO  DATE:  The  major  findings  of  this  study  were  that  bum-out  is  perceived  to  be  present  in  Occu- 
pational Therapists,  that  it  is  amplified  by  certain  managerial  practices  end  organizational 
structures,  that  burn-out  symptoms  increase  in  frequency  as  severity  of  burn-out  increases,  with 
the  most  severe  bum-out  state  in  OTPs  being  a  doubting  of  one's  own  ability  to  perform. 

APPLiCAaiUTV:  Information  will  be  useful  in  developing  curriculum  for  pre-service  and  in-service  training 
for  cccupcrionoi  therapists  end  related  professionals. 


ERIC 
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New  Cenfers 


This  year  the  National  Institute  of  Handicapped  Research 
designated  four  new  Rehabilitation  Research  and  Training  Centers 
to  focus  on  specific  priority  areas.  The  firsi-  two  listed  are  funded  jointly 
by  the  NIHR  and  the  National  Institute  of  Mental  Health. 


University  of  California  <RT-26) 

Robert  P,  Libermon,  M.D„  Director 
Research  and  Training  Center  in  Mental  Illness 
Department  of  Psychiatry,  Neuropsychiatric  Institute 
405  Hilgard  Avenue 
Los  Angeles,  CaJifcmia  9CX324 

CORE  AREA 

The  development  and  evaluation  of  assessment  and  treatment  techniques  for 
the  social,  community,  and  vocational  rehabilitation  of  schizophrenic  individuals. 


University  of  Pennsylvania  (RT-27) 

vyilliam  J.  Erdman  II.  M,D„  Director 
Research  and  Training  Center  in  Aging 
Department  of  Physical  Medicine  and  Rehabilitation 
3400  Spruce  Street 
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Development  of  a  NorvOistortIng  Transducer  System  for  Measuring  Pressure  at  the  T1  124 

Effect  of  Vibratory  Information  Feedback  on  Head  Movements  of  Individuals  with  Tr  068 

Evaluation  and  Restoration  of  Function  in  the  Hemiporetic  Upper  Extremity  of  the  H  105 

Feedback  Treatment  of  Flaccid,  Spastic,  and  Ataxic  Dysarthric  Speakers  061 

Improved  Orthotic  Design  and  Biofeedback  in  Scoliosis  Management  012 

Muscle  Re-Educotion  for  Chronic  Low  Back  Pain  Patients.  An  Electromyographic  Bio  109 

Muscle  Re-Educotion  in  the  Hemiporetic  Patient  By  Use  of  EMG  Feedback  007 

Training  Improved  Control  of  Spastic  and  Paretic  Muscles  with  Computer-Controlle  099 

Vasomotor  Response  Training  in  the  Arthritic  Patient  100 

Voluntary  Control  of  Autonomic  Functions  by  Spinal-Cord  Injured  Persons:  A  Proctic  116 

Voluntary  Control  of  Autonomic  Processes  Using  Biofeedback  and  Reinforcement  Pr  026 

BIOLOGICAL  RHYTHM  —  SEE  ORCADIAN  RHYTHM 

BIOMECHANICS 

Muscle  Re-Education  for  Chronic  Low  Bock  Pain  Patients.  An  Electromyographic  Bio  1U9 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Wortc  024 

BIOPSY  —  SEE  DIAGNOSIS 

BL^CK  LUNG  -  SEE  RESPIRATORY  DISORDER 

BLADDER  -  SEE  URINARY  BLADDER 

Renal  Scinttilotion  Camera  Studies  as  a  Method  of  Following  Renal  Function  and  Ur  208 

Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 

BLADDER  DISORDERS 
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Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renal  Function  and  Ur  208 
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Teiemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 

BLADDER  MANAGEMENT  -  SEE  ACnVITY  OF  DAILY  LIVING 
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BLOOD 
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Measurement  of  Musculature  Blood  Flow  Ir^duced  by  Microwave  Diathermy  057 
BLOOD  COAGULATION  TEST  -  SEE  BLOOD,  DIAGNOSIS 
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Bone  Mineralization  in  Spinal  Cord  Injured  Man:  A  Biochemical  end  Radiologic  Inv  002 
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BOWEL  PROGRAM  —  SEE  ACTIVITY  OF  DAILY  LIVING 

Bowel  Regulation  in  Spinal  Cord  Injur/  209 

Electromyographic  Findings  in  Spastic  and  in  Hoccid  Spinal  Cord  Injury  210 

BRACE  —  SEE  ORTHOSIS,  PROSTHESIS 

BRAIN  —  SEE  BRAIN  DISORDER 
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Psychological  Correlates  of  Traumatic  Head  Injury  and  Recovery  of  Function  078 

BRAIN  DAMAGE  —  SEE  BRAIN  DISORDER 

Communication  Disorders  in  Adults  with  Traumatic  Brain  Dam,age  009 

Interpersonal  and  Vocational  Consequences  of  Head  injury  062 

BRAJN  DISORDER  -  SEE  BRAIN 

DetenTiination  of  Basal  Ganglia  Influences  on  Other  CNS  Motor  Systems:  Developm  044 

Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback  in  Stroke  Patients  104 

Diagnosis  and  Remediation  of  Deficits  in  Verbal  Abstraction  and  Visual  Information  005 

Facilitation  of  Arm  Movement  in  Disabled  Patients  with  Stroke  Brain  Injury,  and  Oth  128 

Identification  and  Quantification  of  Biomedical  Variables  Which  Affect  Learning  Be  132 
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Bum-Out  in  Occupational  Therapists  266 

c 

CALCIHCATION  -  SEE  MINERAL 
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Ambulatory  Monitoring  Laboratory  for  Rehabilitation  Medicine  127 
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Post  Coronary  Group/Exercise  Therapy  Study  136 
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Cardiopulmonary  Adjustments  to  Exercise  and  Other  Stresses  148 

Determinants  of  Optimal  Enhancement  of  Endurance  220 

Effects  of  Abdominal  and  Lower  Lim^b  Compression  on  Cardiopulmonary  Response  212 

Efficiency  of  Bicycle  Exercise  036 

Evaluation  of  Functional  Ability  and  Training  Efficiency  in  Chronic  Obstructive  Pulm  015 

Study  of  Cardiac  Work  Evaluation  and  Reconditioning  After  Myocardial  Infarction  020 
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Effect  of  Physical  Training  on  Cardiorespiratory  Parameters  Following  Surgical  Corre  150 

Efficiency  of  Bicycle  Exercise  036 

Evaluation  of  Functionci  Ability  and  Training  Efficiency  in  Chronic  Obstructive  Puim  Uio 

Post  Coronary  Group/Exercise  Therapy  Study  ^  36 
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CARDIAC  TOLERANCE 
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Determinants  of  Optimal  EnhanC'^.  /nent  of  Endurance  220 

Study  of  Cardiac  Work  Evaluation  and  Reconditioning  After  Myocardial  Infarction  020 
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Client  Referral  Inventory  for  Service  Delivery 
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CASE  MANAGEMENT  ^  SEE  TRAINING 

Case  Management  and  the  Individual  Program  Planning  Process  246 

CJient  Referral  Inventory  for  Sen/ice  Delivery  254 
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Rehabilitation  Intake  Interviewing  Skills  (Name  Change  from  Information  Exchange  168 
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CASE  MOVEMENT  -  SEE  CASE  MANAGEMENT 

Statewide  Field  Testing  of  a  Case  Movement  Model  in  a  Vocational  Rehabilitation  165 

CATECHOLAMINE  -  SEE  BIOGENIC  AMINE 
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Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  u^v 
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CENTRAL  NERVOUS  SYSTEM  DISORDER 
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Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and  Anxiety  in  CVA  102 
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Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback  in  Stroke  Patients  104 

Effect  of  Exercise  in  Multiple  Sclerosis:  1.  Quantitative  Changes  in  Strength  and  End  081 
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Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 
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Scieroderma-Like  Changes  in  Spinal  Cord  injuiy  Patients  218 
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CEREBRAL  PALSY  —  SEE  PALSY 

Application  of  Low-Cost  Micro-Computer  Systems  for  Communication  114 

Design  of  an  Inexpensive  Audio  Message  System  1 1 1 
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Factors  Underlying  Successful  Adjustment  of  the  Retarded  Released  from  Institution  234 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work  024 
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CHRONIC  DISABILITY 
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CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASE 
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Muscle  Re-Education  for  Chronic  Low  Back  Pain  Patients.  An  Eiectromyographic  Bio  109 

Prevention  of  Chronicity  in  Back  Pain  084 

Relationships  Among  a  Set  of  Behavioral  Measures  of  Chronic  Pain  060 
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Vasomotor  Response  Training  in  the  Arthrittc  Patient  100 
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Refinement  and  Evaluation  of  a  System  for  Weigt^tlng  Case  Closures  169 

Rehabilitation  Intake  Interviewing  Skills  (Name  Change  from  Information  Exchange  168 

Research  on  the  Psychosocial  and  Vocational  Adjustments  of  Spinal  Cord  Injured  159 

Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Wort<  198 

Statewide  Field  Testing  of  a  Case  Movement  Model  in  a  Vocatlonai  Rehabilitation  165 

Study  of  the  Vocational  Decision-Making  Skills  of  Vocational  Evaluation  Clients  252 
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Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  169 

CU&NT  EVALUATION  —  SEE  B/ALUAT10N 

CLIENT  OUTCOME  -  SEE  REHABILITATION  GOAL 
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Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treatment  of  Abn  089 

Determinants  of  Optimal  Enhancement  of  Endurance  220 
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Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treatment  of  Abn 
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Determinants  of  Optimal  Enhancement  of  Endurance 
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Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher 
Muscle  Re-Education  for  Chronic  Low  Back  Pain  Patients.  An  Electromyographic  Bio 
Physical  Therapy  Functional  Assessment  Scale  Validation 
Post  Coronary  Group/Exercise  Therapy  Study 
Prediction  of  Post-Rehabilitation  Clinical  Risk 

Role  of  Family  in  Institutional  Rehabilitation  of  Clients  with  Behavioral  and  Physical 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries 

Study  of  Cardiac  Work  Evaluation  and  Reconditioning  After  Myocardial  Infarction 

CLONIDINE  HYDROCHLORIDE  -  SEE  DRUG  THERAPY.  THERAP/ 

CLUSTER  ANALYSIS  —  SEE  EVALUATION 

COAGULATION  —  SEE  BLOOD 

COGNITION  .     ^,  ., 

Clinical  Effectiveness  of  Potient-Self-lnstruction  in  Physical  Rehabilitation  Skills  and  I 
Development,  Testing  and  Application  of  a  Phonologically-Based  Communication 
Diagnosis  and  Remediation  of  Deficits  in  Verbal  Abstraction  and  Visual  Information 
Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebrol  Hemispher 
Rehabilitation  of  Cognitive  and  Perceptual  Defects  in  People  with  Traumatic  Bratn 

COLLAGEN/COLLAGEN  DISEASE  -  SEE  BIOCHEMISTRY 

Sclerodenna-Like  Changes  in  Spinal  Cord  'njury  Patients 

COMMUNICATION 

Adaptation  of  Microcomputer  as  Non-VoccJ  Communication  Equipment 
Application  of  Low-Cost  Micro-Computer  Systems  for  Communication 
Communication  Disorders  in  Adults  with  Traumatic  Brain  Damage 
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Design  of  an  Inexpensive  Audio  Message  System 

Development  and  Evaluation  of  o  Communications.  Control,  Education  and  Entert 
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Developme'it.  Testing  and  Application  of  a  Phonologically-Based  Communication 
L  /namics  of  Ccmmunication  with  the  Non-Vocal 
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improving  the  Effectiveness  of  Psychotherapy  for  the  Dec; 

increasing  Social  Comfort  and  Social  Skills  Level  of  Inaividuals  with  Obvious  Physica 
inteivlew  Skills  of  the  Retarded:  Deficiencies.  Consequences,  and  Training  Approcc 
Lifestyle  Changes  Secondary  to  Communication  Disorders  Among  Individuals  with 
Longitudinal  Study  of  Self-image  and  Work  Adjustment  of  Young  Deaf  Adults 
Role  of  Family  in  Institutional  Rehaoilitotlon  of  Clients  witti  Behavioral  and  Physical 
Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work 
Shjdy  of  Third  Party  Payer  Response  to  Purchase  Request  of  Com.municatton  Augm 
Supervision  in  Vocational  Rehabilitation 
COMMUNITY  ^      ,    ^.^  ^. 

Factors  Underlying  Successful  Adjustment  of  the  Retarded  Released  from  institution 
Group  Homes  for  the  Mentally  Retarded  in  the  Rehabilitation  Process:  Barriers  to  th 
Increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and  Dealing  with  t 
Independence  Training  Program  for  Group  Home  Residents 
Model  to  Teach  Community  Uving  Skills  to  Mildly  Retarded  Adults 
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Post  Rehabilitation  Problems  and  Costs  223 
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Sheltered  Workshop  as  a  Community  Recyciing  Center  181 
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Analyzing  Performance  Competencies  of  Severely  Handicapped  Clients  180 

Asseitjveness  Training  for  Retarded  Clients  in  Vocational  Settings  247 

Earliest  Antecedents  of  Communicative  Competence — An  Intervention  Study  263 
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Ambulatory  Monitoring  Laboratory  for  Rehabilitation  Medicine  127 
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Development  and  Evaluation  of  a  Communications,  Control,  Education  and  Entert  211 
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Evaluation  of  Functional  Ability  and  Training  Efficiency  in  Chronic  Obstructive  Pulm  015 
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Effect  of  Physical  Training  on  Cardiorespiratory  Parameters  Following  Surgical  Corre  150 
CONGESTIVE  HEART  FAILURE  —  SEE  CARDIAC  DISORDER 
CONGRUENCE  —  SEE  FAMILY,  SlGNIRCANT  OTHER 
CONNECTIVE  TISSUE 

Scleroderma-Like  Changes  in  Spinal  Cord  Injury  Patients  218 
CONSULTANTS 

Evaluation  of  the  Effect  of  Behavioral  Consultotion  within  a  Comprehensive  Rehabil  172 
CONSUMER  GROUP 

Role  and  Impact  of  Consumer,  Provider/ Advocacy  and  Advocacy  Groups  on  Voce  188 

Sociological  Lcok  at  Retarded  Persons'  Perceptions  of  the  World  of  Work  198 

CONfiUMER  INVOLVEMENT  -  SEE  CONSUMER  GROUP,  CONSUMERS 

Mentally  Retarded  and  Consumerism  within  the  Rehabilitation  System:  A  Sfote-Of-T  204 

Role  and  Impact  of  Consumer  Provider/ Advocacy  and  Advocacy  Groups  on  Voce  188 

CONSUMERS 

Human  Engineering  Factors  Related  to  Disabilities'  Use  in  Vocation'^l  Rehabilitation  138 

Mentally  Retarded  and  C  onsumerism  within  the  Rehobilitarion  System:  A  SiatoOf-J  204 

Sociological  Look  at  Retcrded  Persons'  Perceptions  of  the  World  of  Work  198 

Study  of  Consumer  Needs,  Circumstances,  and  r  ""-.Itudes  235 

CONTINGENCY  MANAGEMENT 

Development  of  Programmatic  Research  Issues  within  vocational  Assessment  251 

roliowup  Study  of  Patients  Treated  in  the  Pain  Treatment  Program,  Physical  Medicin  028 

Predicting  Rote  of  Acquisition  and  Production  of  Complex  Industrial  Tasks  by  Institut  194 

Supervision  in  Vocational  Rehabilitation  200 

CONTRACTURE 

Development  of  New  Phantom  Material  for  Testing  Diathermy  Applicators  046 

Evaluation  of  a  Circulariy  Polarized  Microwave  Diathermy  Applicator  045 

Mechanism  and  Treatment  of  Muscle  Contracture  in  Disabling  Diseases— B,  Soleus  I  052 
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COOPERATlON/COMPETmON  SKILLS  -  SEE  BEHAVIOR.  SKILL 

COORDINATION  -  SEE  MOTOR  CONTROL 

Facilitation  of  Arm  Movement  in  Disabled  Patients  with  Stroke.  Brain  injury,  and  Oth  128 

Training  Program  for  Upper  Extremity  Activities  in  Cerebral  Palsy  Patients  023 

^OPD  -  SEE  CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASE 

COR  PUUVIONALE  -  SEE  CARDIAC  DISORDER.  RESPIRATORY  DISORDER 

CORONARY  RISK  -  SEE  CARDIAC  DISORDER 

CORTICOSTEROID  TOXICITY 

Rehabilitation  Potential  as  a  Function  of  Corticosteroid  Therapy  in  Rheumatic  Disea  134 

COST^FFECTiVENESS 

Clinical  Application  of  Longitudinal  Functional  Assessment  OvO 

Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Rehabilitation  and  030 

Evatuotion  of  Recliner  Wheelchair  233 

Facility  Services— A  Tracking  System  255 

Program  Evaluation  for  an  Integrated  Community-Based  Extended  Rehabilitation  S  245 

Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  '^69 

Telemetnc  Method  of  Monitoring  Pathophysiological  Voiding  083 

Vocational  Follow-Up  of  Physically  Restored  Unemployed  227 
COST  OF  SERVICE 

Facility  Services— A  Tracking  System  255 

Post  Rehobilitotion  Problems  and  Costs  223 

Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  16^ 
COUNSELING 

Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and  Anxiety  in  CVA  1Q2 

Client  Referral  Inventory  for  Service  Delivery  254 

Contributions  of  Personal  Achievement  Skills  (PAS)  to  Work  Adjustment  Training:  A  R  166 

Counseling  Needs  of  the  Families  of  Aphasic  Patients  ''31 

Development  and  Evaluation  of  a  Self-Report  instrument  to  Assess  Basic  Life  Skills:  T  1 71 

Development  and  Evaluation  of  an  inrenoersonal  Skills  Training  Package  160 

racilitative  Intefaction  Techniques  in  Rehabilitation  Counseling  1 79 

Field-Based  Microcomputer-Assisted  Vocational  Rehabilitation  Counseling  System  135 

Functional  Assessment  inventory  for  Rehabilitation  Evaluation  (Formerly  A  Functiona  029 

Improving  the  Effectiveness  of  Psychotherapy  for  the  Deaf  261 

Increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Physica  221 

Psvchosociai  and  Service  Outcome  Corretates  of  Acceptance  of  Disability  163 

Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  169 

Rehabilitation  Intake  Interviewing  Skills  (Name  Change  from  Information  Exchange  168 

Research  on  the  Psychosocial  and  Vocatiorral  Adjustments  of  Spinal  Cord  injured  159 

Role  of  Family  in  Institutional  Rehabilitation  of  Clients  with  Behavioral  and  Physical  135 

Systematic  Caseload  Management  in  Rehabilitation  Counseling  167 

Transitional  Living:  A  Program  Fostering  Community  Integration  of  Severely  Hanaica  085 

COUNSELOR  EVALUATION  —  SEE  EVALUATION 

Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  169 

COUNSELOR  TRAINING  -  SEE  COUNSELOR 

Byatuatlon  of  the  Effect  of  Senavioral  Consultation  within  a  Comprehensive  Rehabil  1  /2 

Human  Engineering  Factors  Related  to  Disabilities:  Use  in  Vocational  Renabilitation  138 

Predicting  Futi're  Trends  in  Rehabilitation  of  Mentally  Retarded  Persons  244 

Refinement  and  Evaluation  of  a  System  for  Weighting  Case  Closures  169 

Rehabilitation  Intake  interviewing  Skills  (Name  Change  from  Information  Exchange  168 

Vocational  Follow-Up  of  Physically  Restored  Unemployed  22/ 

COXA  VALGA  -  SEE  HIP 

CPS  -  SEE  PROBLEM  SOLVING 

CREATINE  -  SEE  ENERGY  COMPOUND 

CRISIS  INTERVENTION 

Burn-Out  in  Occupational  Therapists  26o 
CULTURAL-FAMILIAL  ADJUSTMENT 

increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and  Dealing  with  t  237 

Increasing  Social  Comfort  and  Social  Skills  Level  of  individuals  with  Obvious  Physica  221 


Rehabilitation  and  Family  Interaction:         :  Test  of  the  Multiple  Family  Group  on  a  130 

Role  of  Family  in  Institutional  Rehabilitaiiui^  of  Clients  with  Behavioral  and  Phsyica)  135 

Transitional  Living:  A  Program  Fostering  Community  Integration  of  Severely  Physical!  085 

CURRICULUM  DEVELOPMENT 

Goal  Planning  in  Rehabilitation  Counseling  162 

Identification  and  Assessment  of  Sociai/lnterpersonai  Skills  Relevant  to  Job  Tenure  f  205 

Predicting  Future  Trends  in  Rehabilitation  of  iVIentally  Retarded  Persons  244 

Validity  Study  on  on  In-Service  Training  Impact  Instrument  195 

CYBERNETICS 

Development  of  Functional  Eye  Movement  Communication  System  113 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work  024 

CYBEX  —  SEE  CYBERNETICS 

Evaluation  and  Restoration  of  Function  in  the  Hemiporetic  Upper  Extremity  of  the  H  105 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work  024 

CYCLIC  AMP  TREATME^:T  -  SEE  ENERGY  COMPOUND,  THERAPY 

CYSTOMETRY 

Studies  of  Uroiogic  Function  in  Patients  Following  Spina!  Cord  Injuries  019 

D 

DANTROLENE  SODIUM  -  SEE  ANTISPASTICITY  DRUG.  DRUG  THERAPY.  SPASTICIP/.  THERAPY 
DATA  ANALYSIS 

Study  of  the  impact  of  an  Interactive  Data  Analysis  System  on  State  Agency  Prcgra  193 
DATA  COLLECTION 

Clinical  Application  of  Longitudinal  Functional  Assessment  090 

Development  of  a  Clinical  Measurement  System  067 

Facility  Seo/tces— A  TracKing  System  255 

Factors  Influencing  Work  Adjustment  of  Disabled  Workers  184 

Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispner  137 

National  Study  of  Trends  and  Charocterisrics  of  Closed  VR  Cases  as  a  Function  of  N  187 

Post  Coronary  Group/Exercise  Therapy  Study  136 

Predicting  Future  Trends  in  Rehabilitation  of  Mentally  Retarded  Persons  244 

Rehabilitation  Indicators:  A  Method  for  Enhancing  Accountability  054 

Sequential  Evaluation  of  Sensitive  and  Predictive  Accuracy  of  Treadmill  Testing  Foil  153 

Sociological  Look  at  Retarded  Person's  Perceptions  of  the  World  of  Work  198 

Studies  of  Uroiogic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

Supervision  in  Vocational  Rehabilitation  200 

Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 

Use  of  a  Microprocessing  System  to  Predict  Practiced  Performance  Levels  From  InitI  256 

Validity  Shjdy  on  an  In-Service  Training  Irrpact  Instrument  195 

DATA  SYSTEM  —  SEE  INFORMATION  ACWir/ 

DEAF 

Development,  Testing  and  Applicorion  of  a  Phonologically-Sased  Communication  115 

Improving  the  Effectiveness  of  Psychotherapy  for  the  Deof  261 

Longitudinal  Study  of  Self-Image  and  Work  Adjustment  of  Young  Deaf  Adults  260 

Physiology  of  Vowel  Production  by  Normal  and  Deaf  Speakers  216 

DECUBITUS  ULCER  -  SEE  PRESSURE  SORE.  SKIN  DISORDER.  ULCER 

Development  of  a  NorvDistorting  Transducer  System  for  Meosuring  Pressure  at  the  Ti  124 

investigation  of  Decubitus  Ulcer  as  a  Monifestction  of  a  Psychosocial  Problem  027 

Investigation  of  the  Cause  and  Preverition  of  Ischemic  Ulcers  031 

Studies  of  Uroiogic  Funcfion  in  Patients  Following  Soinal  Cord  Injuries  019 

DELTA  9-THC 

Comparison  of  Detta  9-Tetrahydracannabinol  and  Valium's  Effect  on  Spasticity  of  t  035 
DEMOGRAPHIC  FACTOR 

Facility  Services— A  Tracking  Syste  255 
DENERVATION  -  Sfcc  ."^ERVE  STIDY 
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DEPENDENCE  ^  ^ 

Pilot  Study  on  Overdependence  in  Mildly  Retarded  Adolescents:  A  Structural  Family  ivc 

DEPRESSION  —  SEE  EMOTION 
DERMATOLOGIC  DISORDER 

Scleroderma-Like  Changes  in  Spinal  Cord  injury  Patients 
D£RMATON4YOSmS  -  SEE  SKIN  DISORDER 
DEVELOPMENT 

Clinical  Application  of  Longitudinal  Functional  Assessment  uvij 

Development  of  a  Valid  Multiple-Factor  instrument  to  Assess  Severity  of  Handicap  1 83 

Establishment  of  the  High-Risk  Population  Laiooratory  154 

Programming  Independent  Living  Skills  for  the  Developmentaliy  Disabled  in  Secon  248 
DEVB-OPMENT  DISABIUTY 

Identification  and  Assessment  of  Social/Interpersonal  Skills  Relevant  to  Job  Tenure  f  205 

Inteiview  Skills  of  the  Retarded:  Deficiencies,  Consepuences,  and  Training  Approac  236 

Survey  of  Needs  of  Developmentaliy  Disabled  Adults  Living  in  a  Variety  of  Commun  157 

DIABETES  ..^ 

Ccn^parison  of  Outcomes  of  Obese  Diabetics  to  Obese  Non-Diabetics  After  a  Mult!  1 1U 

DIAGNOSIS                                                                                                 ^    ^  _  . 

Anaiysis  of  the  Effectiveness  and  Efficiency  of  a  Comprehensive  Rehabilitation  Cent  104 

Carrier  Detection  with  Quantitative  Electromyography  01  ^ 

Development  of  a  Valid  Mulriple^ctor  instrument  to  Assess  Severity  of  Handicap  1 83 

Diagnosis  and  Remediation  of  Deficits  in  Verioa!  Abstraction  and  Visual  Informa-iion  005 

Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow  073 

Performance  Capability  and  Vocational  Potential  of  the  ESRD  Client  129 

Psychosocial  and  Service  Outcome  Correlates  of  Acceptance  of  Disability  163 

Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 

Utilization  of  fhe  Social  and  Prevocotional  Information  Battery  (SPIB)  197 

DIALYSIS 

Determining  tho  Incidence  of  Carpal  Tunnel  Syndrome  Uremic  Patients  on  Renal  Di  G5Q 

Rehabilitation  and  f=amily  Interaction:  A  Pilot  Test  of  the  Multiple  Fomily  Group  on  a  130 

DIATHERMY  —  SEE  THERAPY 

Development  of  New  Phantom  Material  for  Testing  Diathermy  Applicators  0^6 

Evaluation  of  a  Circulorty  Polarized  Microwave  Diathermy  Applicator  045 

DIETHYLSTILBESTEROL  -  SEE  HORMONE 

DIGESTIVE  SYSTEM                                                                                ...  on-7 

Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System  of  Rat  Liver  ^u/ 

DIgItaUS  -  SEE  CARDIAC  DISORDER.  DRUG  THERAPY 

DISAfllUTY  DETERMINATION 

Cardiac  Rehabilitation  Program  for  Patients  with  Myocordia  Ischem.io  and  Aiteriol  092 

Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Rehabilitation  and  030 

Factors  Influencing  Counsetors  Determination  of  Client  Eligibility  and  Referral  for  Fa  249 

Functional  Assessment  Inventory  for  Rehabilitation  Evaluation  (Formerly  A  Functlono  029 

Methods  Time  Measurement  in  Establishing  Standards  of  Performance  in  Physical  R  ^08 

Teiemetnc  Methoo  of  Monitoring  Par  lophysiological  Voidi  .g  083 

DISABLED                                                                                     ^  .^^ 

Anc>/2ing  Performance  Competencies  of  Severely  Handicapped  Clients  ^ou 

Development  and  Evaluation  of  a  Communications.  Control,  Education  and  Entert  211 

&/aluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Rehabilitation  and  030 

Family  Rehobilitotion  Therapy  with  Significantly  Disabled  Parents  '^58 

Human  Engineering  Factors  Related  to  Disabilities:  Use  In  Vocational  Rehabilitation  138 

Increasing  Social  Comfort  and  Social  Skills  Level  of  indMduots  with  Obvious  Physico  221 
Performance  Capability  and  Vocational  Potential  of  the-E3RD  Client                               -  129- 

Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  Worid  of  Work  198 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

Validation  of  fheCrrteria  for  a  Form  of  Setter  Functioning  Archlfecfure  for  all  People  097 

1979  Survey  of  DisabiK^/  in  Houston,  Tqxos  096 

DISADVANTAGED 

Establishment  of  the  High-Risk  Population  Laborotory  ^->^ 
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Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work 
DISCRIMINATION  —  SEE  PERCEPTION.  LEARNING 
DISINCENTIVES 

Disincentives  Simulation  Model 

Negative  incentives:  Contingencies  which  Discourage  Disabled  individuals  rfom  Se 
Psychotogical  and  Environmental  Correlates  of  Successful  Completion  of  Vocation 

DI30DIUM  ETIDRONATE  -  SEE  DRUG  THERAPY.  MINERAL 

DRIVER  TRAINING  —  SEE  MOBIUTY  UMITED.  TRANSPORTATION 

DRUG  THERAPY 

Oemonst?at*     and  Evaluation  of  a  Model  Surveillance  System  for  Neurologicallv  A 
Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System  of  Rot  Liver 
Effect  of  Disodium  Etidronote  on  the  Recurrence  of  Ectopic  Calcification  Following 
Skeletal  Muscle  Relaxants  &  Uroicgical  Function 

DUCHENE  MUSCULAR  DYSTROPHY  -  SEE  DYSTROPHY 

DYSARTHERIA  —  SEE  SPEECH  DISORDER 

Communication  Disorders  in  Adults  with  Traumatic  Brain  Damage 
Feedback  Treatment  of  Flaccid,  Spastic,  and  Ataxic  Dysarthric  Speakers 

DYSPLASIA  —  SEE  DEVELOPMENT 

DYSPNEA  -  SEE  RESPIRATORY  DISORDER 

DYSTROPHY 

Modification  of  Speech  Patterns  of  Normal  and  Dysarttiric  Speakers  a$  a  Function  o 


E 

EAR  -  SEE  HEARING 
£CG  -  SEE  HEART 

ECTOPIC  BONE  FORMATION  —  SEE  30NE,  MINERAL 

Effect  of  Discdiunn  Etidronate  cn  the  Recurrence  of  E(wtopic  Calcification  Following 

EDUCABLE  MENTALLY  RETARDED  —  SEE  MENTALLY  RETARDED 

EDUCATION  —  SEE  TEACHING.  TRAINING 

Development  and  Evaluation  of  a  Communications,  Control.  Lducation  and  Entert 
Developm.ent  of  Exemplary  Models  of  Achievina  Effective  Coorcination  of  Educotia 
Factors  Underlying  Successful  Adjustment  cf  the  Retarded  Released  nom  Institution 
Increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and  Dealing  with  t 
Longitudinal  Study  of  Self-image  and  Work  Adjustment  of  Young  Deaf  Adults 
Predicting  Future  Trends  in  Rehabilitation  of  Mentally  Retarded  Persons 
Validity  Study  on  an  In-Service  Training  Impact  Instrument 

EEG  —  SEE  BRAIN 

EKG      SEE  CARDIAC 

ELBOW  —  SEE  EXTREMITY,  JOINT 

ELDERLY  -  SEE  AGED 

ELECTRIC  SnMULATION  —  SEE  STIMULATION 

-^BCTROCARDIOGRAPH  -  SEE  HEART 

t .  HCTROCALfTERY  —  SEE  FHERAF," 

ELECTRODIAGNOSIS  —  SEE  DIAGNOSIS 

Determining  the  incidence  of  Carpal  Tunnel  Syndrome  Uremic  Patients  on  Renal  D 
EMG  Needle  Electrode  Pararrieters:  A— Monopolar  Needle  Electrode  Parameter  wit 
Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow 

ELECTROLYTE  -  SEE  BIOCHEMICAL 

ELECTROMAGNETIC  ENERGY  —  SEE  RADIATION 

Program  on  the  Quantitation  of  the  Effects  of  Electromagnetc  Energy  on  Human  Ti 

ELECTROMYOGRAPHY  -  SEE  MUSCLE  STUDY 

fiiofeedback  Rehabilitation  of  the  Incomplete  Spinal  Cord  Patient 

Biofeedback  Relaxation  Therapy  in  the  Treotm>ent  of  Spasticity  and  Anxiety  in  CVA 

Carrier  Detection  with  Quantitative  Eiectramyography 

Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback  in  Stroke  Patients 
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ElGctromyographic  Findings  in  Spastic  and  in  Flaccid  Spinal  Cord  Injury  210 

EMG  Needle  Electrode  Parameters:  A— Monopolar  Needle  Electrode  Parameter  wit  072 

Evaluation  and  Restoration  of  Function  in  the  Hemiparetic  Upper  Extremity  of  the  H  105 

Facilitation  of  Arm  Movem.ent  in  Disabled  Patients  with  Stroke,  Brain  injury,  and  Oth  128 

Influence  of  the  Basal  Ganglia  on  Different  Aspects  of  Motor  Performance  074 

Muscle  Re-Educotion  for  Chronic  Low  Back  Pain  Patients.  An  Electromyographic  Bio  109 

Muscle  Re-Education  in  the  Hemiparetic  Patient  by  Use  of  EMG  Feedback  007 

Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow  073 

PottTogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 

Quantification  of  Electrorr^ography  with  Computer  Analysis  010 

ELECTOONiC  EQUIPMENT  —  SEE  EQUIPMENT,  REHABIUTATION  DEVICE 

ELECTRONYSTAGMOGRAPHY  —  SEE  NYSTAGMUS 

a-£CTROOCCULOGRAPHY  —  SEE  DIAGNOSIS 

ELECTROPHYSIOLOGY  -  SEE  PHYSIOLOGY 

ELECTROSURGERY  -  SEE  SURGERY 

EUGIBIUTY  DETERMINATION  —  SEE  CASE  RNDINGS,  EVALUATION 

Client  Referral  Irvs/entory  for  Service  Ui:.iivefy  254 

Developing  a  Model  for  Stoto-Wide  Study  on  Ineligible  Cases  (08)  186 

Factors  Influencing  Counsellors  Determination  of  Client  Eligibility  and  Referral  for  Fa  249 

EMG  —  SEE  MUSCLE  STUDY 

EMOTION 

Biofeedback  Reloxatiun  Therapy  in  the  Treotment  of  Spasticily  and  Anxiety  \n  CVA  102 

Emotional  Responses  in  Subjects  with  Right  Hemisphere  Damage  140 

Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher  137 

Increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Physica  221 

B/1PHYSEMA  —  SEE  RESPIRATORY  DISORDER 

EMPLOYMENT  —  SEE  PLACEMENT,  WORK 

Appiopriate  Entr/  Level  Jobs  and  Sheltered  Workshop  Tasks  for  the  Less  Educated.  S  088 

Asserth/eness  Training  ror  Retarded  Clients  in  Vocational  Settings  247 

Development  of  a  Systemotic  Approach  to  the  Selection  and  Vocational  Rehabilit  106 

Factors  Influencing  Work  Adjustment  of  Disabled  Workers  18^ 

Identification  ond^Assessment  of  Social/Interpersonal  Skills  Relevant  to  Job  Tenure  f  205 

Identification  of  Communication  Deficits  in  Pofients  with  Right  Cerebral  Hemispher  137 

inteA/iew  Skills  of  the  Retarded*  Deficiencies.  Consequences,  and  Training  Approac  236 

Longitudinal  Study  of  Self-Image  and  Work  Adjustment  of  Young  Deaf  Adults  260 

Pefformance  Capobilily  and  Vocotionat  Poiontial  of  the  ESRD  Client  129 

Predicting  Rote  of  Acquisition  and  Production  of  Complex  Industrial  Tosks  by  Institut  194 

Sociologica)  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work  198 

Supervision  in  Vocational  Rehabilitation  200 

Tronsitional  Living:  A  Program  Fostering  Community  Integration  of  Severely  Physicali  085 

END  STAGE  RENAL  DISEASE  ~  SEE  URINARY  DISORDER 

Determining  the  Incidence  of  Carpal  Tunnel  Syndrome  Uremic  Patients  on  Renal  Di  050 

Muscle  in  Chronic  Renal  Disease  229 

Performance  Capcbiiity  and  Vccationa!  PotentinI  of  tht  ESRD  Client  129 

ENERGY 

AmPulotory  Monitoring  Laboratory  for  Rehabilitation  Medicine  127 

Effects  of  Abdominal  and  Lower  Limb  Compression  on  Cardiopulmonary  Response  212 

Efficiency  of  Bicycle  Exercise  036 

Energy  Cost  of  Ambulation  with  Assistive  Devices  (Formeriy  Energy  Cost  of  Locomofi  037 

Energy  Cost,  Blood  Pressure  and  Heart  Rate  Studies  During  Sexual  Intercourse  033 
Prescriptive  Arm  Ergometry  to  Optimize  Muscular  Endurance  in  Spinal  Cord  Injury  P 

ENERlGV  FXRENDITURE  -  SEE  METABOUSM  STUDY,  PHYSICAL  ACTIVITY 

ENGINEERING  -  SEE  BIOENGINEERING 

Development  of  gn  Engineering  Applications  Program  at  RT-3  C66 

Development  of  Functional  Eye  Movement  Communicati'jn  System  113 

human  Engineering  Factors  Related  to  Disabilities:  Use  in  Vocational  Rehabilitation  138 

Improved  Orthotic  Design  and  Biofeedback  in  Scoliosis  Management  012 

Telemetric  Method  of  Monitoring  Pathophysiojogical  Voiding  083 

ERIC  L  \ : 


ENTERIC  INFECTION  -  SEE  DIGESTIVE  SYSTEM,  INFECTION 
ENTEROBACTERIAL  Va.JCINE      SEE  PATHOGENIC  BACTERIA.  VACCINE 
ENVIRONMENT 

Psychological  and  Environmental  Correlates  of  Successful  Compferion  of  Vocation 
Study  of  Consumer  Needs.  Circumstances,  and  Attitudes 

Transitional  Living:  A  Program  Fosrering  Community  integration  of  Severely  Physicait 
Validation  of  the  Criteria  for  a  Form  of  Better  Functioning  Architecture  for  All  People 

ENVIRONMENTAL  APPLIANCE  —  SEE  REHABIUTATION  DEVICE 

EOG  —  SEE  DIAGNOSIS 

EPINERPHRINE  —  SEE  BIOGENIC  AMINE.  HORMONE 
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Social.  Psychological  and  intellectual  functioning  in  Two  Groups  of  Parients  with  M  080 
Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work  198 
INTERAGENCY  LINKAGES 

Development  of  Exemplary  Models  of  Achieving  Effective  Coordination  of  Educatio  242 
Facility  Services— A  Tracking  System  255 
Special  Project  in  Multiple  Sclerosis  Rehabilitation  064 

INTERDISCIPLINARY  ^  SEE  MULTIDISCIPLINARY 

INTERMITTENT  CATHETERIZATION  -  SEE  CAFHETER 

INTERORGANIZATIONAL  RELATONSHIPS  -  SEE  AGENCY.  STATE  AGENCY 

INTEROSSEUS  —  SEE  BONE 

INTERPERSONAL  SKILL  -  SEE  SKILL 

Assertiveness  Training  for  Retarded  Clients  in  Vocational  Settings  247 
Contributions  of  Personal  Achievem.ent  SkiKs  (FAS)  fo  Work  Adjustment  Training:  A  R  166 
Development  and  Evoluation  of  an  Interpersonal  Skills  Training  Package  160 
Effects  of  a  Systematic  Skills  Training  Program  on  Clients  and  Their  Significant  Other  265 
Effects  of  Training  Psychiatric  Staff  in  Human  Relations  and  Programming  Skills:  Dev  264 
identification  and  Assessment  of  Social/Interpersonal  Skills  Relevant  to  Job  Tenure  f  205 
Increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and  Dealing  with  t  237 
Rehabilitation  and  Famiiy  Interaction:  A  Pilot  Test  of  the  Multiple  Family  Group  on  a  130 

!NTERPR?^^'ER  -  SEE  DEAF 

INTERSTIMULUS  INTERVAL  EFFECT  —  SEE  STIMULATION 
INTERV1B>V 

Factors  Underiying  Successful  Adjustment  of  the  Retarded  Released  from  Institution  234 
Goal  Planning  in  Rehabilitation  Counseling  162 
Identification  of  Communication  Deficits  in  Patients  with  Rignt  Cerebral  Hemispher  137 
Interview  Skills  of  the  Retarded:  Deficiencies,  Consequences,  and  Training  Approac  236 
Rehabilitation  Intake  Interviewing  Skills  (Name  Change  from  Information  Exchange  168 
Study  of  Consumer  Needs,  Circumstances,  and  Attitudes  235 
Supervision  in  Vocational  Rehabilitation  200 

INTRACRANIAL  PRESSURE  —  SEE  BRAIN 

INTRAVENOUS  PYELOGRAM 

Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renal  Function  and  Ur  208 

INVENTORY  —  SEE  ASSESSMENT 

Functional  Assessment  inventory  for  Rehabilitation  Evaluation  C^rmerJy  A  Functiona  029 

ISCHEMIC  HEART  DISEASE  —  SEE  CARDIAC  DISORDER 

ISCHEMIC  ULCERS  -  SEE  PRESSURE  SORB  SKIN  DISORDER,  ULCER 

Investigation  of  the  Cause  end  Prevention  of  Ischemic  Ulcers  031 

ISOENZYME  -  SEE  ENZYME 

ISOMETRICS  —  SEE  PHYSICAL  ACTIVITY 

iTOyO  —  SEE  STROKE.  VASCULAR  DISORDER 

ITPA  -  SEE  i^NGUAGE 


J 

JOB  ANALYSIS  -  SEE  WORK  EXPERIENCE 

VocCTfional  Foilow-Up  of  Physically  Restored  Unempioyed  227 
JOB  DEVELOPMENT 

Factors  Influencing  Wort<  Adjustment  of  Disabled  Workers  184 
Post  Coroncrv  Group/ Exercise  Therapy  Study  136 
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Predicf.ng  Rate  of  Acquisition  and  Production  of  Complex  industrial  Tasks  by  Institut 
JOB  iNTER-VlEW  -  SEE  !NTEr?VlB;V 

Interview  Skills  of  the  (Retarded:  Deficiencies,  Consequences,  and  Training  Approac 
JOB  MODlRCATiON 

Development  of  an  Engineering  Applications  Program  at  r?T-3 

Human  Engineering  i=actors  Related  to  Disapilities:  Use  in  Vocational  (^etnabilitation 
JUVENILE  —  SEE  CHILDREN.  YOUTH 

JUVB>4ILE  D6UNQUENCY  -  SEE  DELINQUENCY.  CHILDREN 

K 

KENNY  SEIP-CARE  EVALUATION  SYSTEM  -  SEE  EVALUATION 

KIDNEY  —  SEE  END  STAGE  RENAL  DISEASE.  URINARY  DISORDER 
Mechanisms  of  Pyelonephritis  in  Spinal  Cord  Injured  Patlenfs 
Performance  Capability  and  Vocational  Potential  of  the  ESRD  Client 
Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries 

KINESIOLOGY  —  SEE  HYPERKINESIS,  MOVEMENT 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work 

KNEE  -  SEE  EXTREMITY 

KYPHOSCOUOSIS  -  SEE  SPINAL  COLUMN 

KYPHOSIS  -  SB:  SPIN/\L  COLUMN 


L 

L^OR  MARKET 

labor  Market  Participation  of  Vocational  Rehabilitation  Clients  (Status  26) 
IJVCTATE  -  SEE  BIOCHEMISTRY 
LANGUAGE 

Adoptation  of  Microcomputer  as  Non-Vocal  Communication  Equipment 
Communication  Disorders  in  Adults  with  Traumatic  Brain  Damage 
Computer  Analysis  of  Word  and  Phrase  *Vocabulories*'  Used  by  Non-Vocal  Aduits 
Development  of  Functional  Eye  Movement  Communication  System 
Deve<opm.ent  Testing  and  Application  of  a  Phonologically-Bosed  Communication 
Establishment  of  the  High-Risk  Population  Laboratory 

Identtfication  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher 

Stud^/  of  Consumer  Needs.  Circumstances,  and  Attitudes 
LDH-ISOENZYME  -  SEE  COLLAGEN  DISEASE  ISOENZYME 
LEARNING 

Applications  of  Behavioral  Training  Strategies  with  the  Mentally  Retarded  m  Shelter 
Behavior  Modification:  A  Problem-Oriented.  Learning-Based.  Research  Strategy  for 
aibliogfODhy  cf  PsychosociaL  V(3caTionGl.  end  Sexual  Aspects  of  Spinel  Cord  Injury 
Clinical  Effectiveness  ot  Patient' Self-Instruction  in  Physical  Rehabilitation  Skills  and  I 
Establishment  of  the  High-Risk  Population  Laboratory 

Identification  and  Quantification  of  Biomedical  Variables  which  Affect  Learning  Be 
Identification  of  Communication  Deficits  in  Pat^rvMts  with  Right  Cerebral  Hemispner 
increosing  Social  Comfort  and  Social  SkiHc  Levei  of  Individuals  wit^.  Obvious  Physica 
Predicting  Rote  of  Acquisition  and  Production  of  Complex  Industnoi  Tasks  by  Institut 
Use  of  a  Microprocessing  System  to  Predict  Practiced  Performance  Levels  from  Initi 

L£Fr  AXIS  DEVIATION  -  SEE  CARDIAC  DISORDER 

LEG  -  SEE  EXTREMITY 

LEGISLATION  —  SEE  iJ^W 

Notionoi  Study  of  Trends  and  Characteristics  of  Closed  VR  Cases  as  a  Function  of  N 

LEVEL  OF  CORD  LESiON  -  SEE  SPINAL  CORD  DISORDER 

Studies  of  Urologic  .f=unction  in  Patients  Following  Spinal  Cord  Injuries 


LEVISION  GERONTOLOGICAL  POLICY  INSTTIUTlON  -  SEE  AGED.  AGENCN 
LIFE  SKILL  —  SEE  ACTIVITY  OF  DAILY  LIVING.  SKILL 
LIMB  -  SEE  EXTREMITY 

LIMITED  WEIGHT  BEARING  —  SEE  CANE.  CRUTCH,  REHABILITATION  DEVICE 
LINGUAL  FRENULUM  —  SEE  SPEECH 
LlORASIA  —  SEE  ANIISPASTIC  DRUG 
USSORIL  —  SEE  ANTISPASTIC  DRUG 
UTERATURE  SURVE/ 

Followup  Studv  of  Patients  Treated  in  the  Poin  Treatment  Program.  Physical  Medicin  028 
Identiricotior.  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher  137 
Improving  the  Effectiveness  of  Psychotherapy  for  the  Deaf  261 
Research  on  the  Psychosocial  and  Vocational  Adjustments  of  Spinal  Cord  Injured  159 
Validity  Study  on  an  In-Service  Training  Impact  Instrument  195 
UVER  -  SEE  DIGESTIVE  SYSTEM 

LIVING  UNIT  FOR  REHABIUTATION  PATIENT  —  SEE  HOUSING 
LOCAUZATION  —  SEE  PATHOGENIC  BACTERIA 
LOCOMOTION  -  SEE  AMBULATION 

Energy  Cost  of  Ambulation  with  Assistive  Devices  (Formerly  Energy  Cost  of  Locomoti  037 

LOCUS  OF  CONTROL 

Factors  Influencing  Work  Adjustment  of  Disabled  Workers  184 
Psychosocial  and  Service  Outcome  Correlates  of  Acceptance  of  Disability  163 

LONGITUDINAL  STUDY  —  SEE  RESEARCH  PROGRAM 

LOWER  MOTOR  NEURON  LESION  —  SEE  NtRVE  DISORDER 

LUNG  —  SEE  RESPIRATION 

LUPUS  ERYTHEMATOSUS 

Rehabilitat:ori  Potential  as  a  Function  of  Corticosteroid  Therapy  in  Rheumatic  Disea  134 


M 


MMPI  —  SEE  PAIN,  MEASURES 

Relationships  Among  a  Set  of  Behavioral  Measures  of  Chronic  Pain  060 
MANAGEMENT 

Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Rehabilitation  and  030 
Facility  Services— A  Tracking  System  255 
Factors  Influencing  Counselors  Determination  of  Client  Eligibility  and  Referral  for  Fa  249 
Program  Evaluation  for  an  Integrated  Community-Based  Extended  Rehabilitation  S  245 
Supervision  in  Vocotional  Rehabilitation  20O 

MANDIBULAR  FUNCTION  -  SEE  SPEECH 

iMANUAL  —  SEE  HANDBOOK 

MANUAL  COMMUNICATION  -  SEE  COMMUNICATION.  DEAF 
MARIJUANA  —  SEE  DRUG  ABUSE 

Comparison  of  Delta  9-Tetrahydrocannabinol  and  Valium's  Effect  on  Spastictty  of  t  035 
MAT  WALKER  -  SEE  REHABIUTATION  DEVICE 
MATTRESS  —  SEE  REHABlUTATlON  DEVICE 

MEASUREMENT  —  SEE  OUTCOME  ASSESSMENT.  RATING  SCALE,  TESTS 

Client  Refe.TCl  Inventory  for  Sewice  Delivery  254 
Development  of  a  Clinical  Measui  .  *.":ent  System  067 
Methods  Time  Measurement  in  Estoolishing  Standards  of  Performance  in  Physical  R  108 
Sequential  Evaluation  of  Sensitive  and  Predictive  .Accuracy  of  Treadmill  Testing  Fell  153 
Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 
Utilization  of  the  Social  and  Prevocotionai  information  Battery  (SPiB)  197 

MECHANICAL  DEVICE  —  SEE  REHABILITATION  DEVICE 

MF'-^:CAID/MED!CARE  —  SEE  AGED.  FEDERAL  GOVERNMENT.  FINANCING.  HEALTH  CARE 
MEDICALLY  DISABLED 

Rehabilitation  end  Family  inreraction:  A  Pilot  Test  of  the  Multiple  Family  Group  on  a  130 
MENIERE'S  DISEASE  —  SEE  DEAF.  HEARING.  COORDINATION 
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MENINGOMYELOXOELE  -  SEE  SPINAL  CORD  DISORDER 
MENTALLY  DISTURBED 

effects  of  Training  Psychiatric  Staff  in  Human  Relations  and  Frogramming  Skills:  Dev 
Rote  of  Ramily  in  Insritutionol  RenaoHrtation  of  Clients  with  Behavioral  and  Physical 
MENTALLY  RETARDED 

Apolications  of  Behavioral  Training  Sfrategies  with  the  Mentally  Retarded  in  Shelter 
Assertiveness  Training  for  Retarded  Clients  in  Vocational  Settings 
Effects  of  Job  Enrichnnent  on  Work  Performance  of  the  Mentally  Retarded 
Establishment  of  the  High-Risk  Population  Laboratory 

Evaluation  and  Training  of  th3  Severely/Profoundty  Handicapped  for  Community  A 
Factors  Underlying  Successful  Adjustment  of  the  Retarded  Releosed  from  institution 
Group  Homes  for  the  Mentally  Retarded  in  the  RehaDllttation  Process*  Barriers  to  th 
IdBiitrficoiion  and  Assessment  of  Social/Interpersonal  Skills  Relevant  to  Job  Tenure  f 
Increasing  Parent  and  Caretaker  Effectiveness  in  Understanding  and  Dealing  with  t 
Independence  Training  Program  for  Group  Hom.e  Residents 

Interview  Skills  of  the  Retarded:  Deficiencies,  Consecuences.  and  Training  Approac 
Mentally  Retarded  and  Consumerism  Within  the  Rehabilitation  System:  A  ''♦•Qte-Of-T 
Model  to  Teoch  Community  Livinc  okiIIs  to  Mildly  Retarded  Adults 
Pilot  Stuay  on  Overdep>endence  in  Mildly  Retc^ded  Adolescents:  A  Structural  Family 
Predicting  Rate  of  Acquisition  and  Production  of  Complex  industrial  Tasks  by  Institut 
Sociological  Look  at  Retarded  Persons'  Perceptions,  of  the  World  of  Work 
Study  of  Consumer  Needs.  Circumstances,  and  Attitudes 
Supervision  in  Vocattonal  Rehabilitation 

Utilization  of  Community  Services  by  the  Staff  and  Consumers  (Residents)  of  Group 
Utilcation  of  the  Social  and  Prevocational  Information  Battery  (SPIB) 
METABOLISM  FTUDY 

Effect  of  D.introlene  Sodium  c^n  the  Mixed  Function  Oxidase  System,  of  Rot  Liver 
Effect  of  Dii.odium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification  Following 
Effects  of  Abdominal  and  Lower  Umb  Compression  on  Cardiopulmonary  Response 
Sympathetic  Activity  and  the  Metabolism  of  Biogenic  Amines  in  Spinal  Cora  injure 

METHODS/TIME  MANAGEMENT 

Methods  Time  Measurement  in  Establishing  Standards  of  Performance  in  Physical  R 

METHYLMETHACRYLATE  -  SEE  BIOCHEMISTRY 

MICROCOMPUTER 

Adaptation  of  Microcomputer  as  Non-Vocoi  Communication  Equipment 
Development  and  Evaluation  of  a  Ccmmunicatlons.  Control.  Education  and  Enterr 
Development  of  Functional  Eye  Movemenr  Communication  System 
Field-Based  Microcomputer-Assisted  Vocational  Rehobilitction  Counseling  System 
Use  of  a  Microprocessing  System  to  Predict  Practiced  Performance  Levels  from  Initi 

MICROWAVE      SEE  RADIATION 

Evaluation  of  c  Circularly  Polanzed  Microwave  Dicthermy  Applicator 

MICTURITION  —  SEE  URINARY  DISORDER 

Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renal  Function  and  Ur 
Studies  of  Uroicgic  Function  in  Patients  Following  Spinal  Ccrdin  uries 
Teiemetric  Method  of  Monitoring  Pathopnyslolcciical  Voioing 

MILWAUKEE  PROJECT 

Establishment  of  the  High-Risk  Popula^oo  Lcbcratc;/ 

MINERAL 

Effect  of  Disodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification  Following 

MINNESOTA  IMPEDANCE  CARDIOGRAPHY  -  SEE  CARDIAC 

MOBIUTY  LIM}TED  —  SEE  AMBULATION 

Comparison  ot  Methods  to  Reduce  Sheor  and  Displacement  in  the  Use  of  a  Reclini 
De'/elopment  and  Evaluation  of  a  Commuriicarions.  Cc\  .^ol>  Education  and  Entert 
Stereometric  Meosurement  of  Thoracolumbar  Mooility  in  Scoliosis  With  end  Without 
Transitional  Living:  A  Program  Fosteri  ig  Community  Integration  of  Severely  Physicall 

MODEL 

Comprehensive  Job  Ploremenr  Models  for  State  Vocational  Rehabilitation  Agenc 
Developm.ent  of  Exemplary  Models  of  Achieving  Effective  Coordination  of  Educatio 
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Increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Fhysico  221 

Transitionot  Living:  A  Program  Fostering  Community  Integration  of  Severely  Physical!  085 
MORPHOLOGY  —  SEE  'JXNGUAGE  SPEECH 
MOTHER-CHILD  INTERACTION  -  SEE  PARENT 
MOTIVATION 

Biofeedback  Relaxation  Thieropy  in  the  Treatment  of  Spasticity  and  Anxieiv  in  CVA  102 

Effects  of  Job  Enrichment  on  Wort<  Performance  of  the  fvlentally  Retarded  239 

Factors  influencing  Work  Adjustm  jnt  of  Disabled  Workers  184 

Psychological  and  Environmental  Correlates  of  Successful  Completion  of  Vocation  174 

Psychosocial  and  Service  Outcome  Correlate-  of  Acceptanc '  of  Disability  163 

Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work  198 

Transitional  Living:  A  Program  Fostering  Community  integration  of  Severely  Physical!  085 
MOTOR  COMMUNlCATlOr-^ 

Application  of  Low-Cost  Micro-Computer  Systems  for  Communication  1 14 

Communication  Disc.ders  in  Adults  with  Traumatic  Brain  Dam-7ge  0C9 

Design  of  an  Inexpensive  Audio  Message  System  111 

Development  of  Functional  Eye  Movement  Communication  System  113 

Development.  Testing  and  Application  of  a  Phonologically-Sosed  Communication  115 

Evaluation  of  Commercial  Speech  Recognition  Device  as  on  Aid  to  the  Motoricolly  112 

Voice  Operated  Response  Unit  (VORU)  to  be  Used  in  the  Psychological  Assessment  217 
MOTOR  CONTROL 

Application  of  a  Neuroph\'siologic  Profile  to  Predict  Responses  to  Treatment  of  Abn  089 

Biofeedback  Rehabilitation  of  the  Incomplete  Spinal  Cord  Patient  103 

Control  of  Spasticity  with  EMG  Biofeedback  in  the  Incomplete  Spinal  Cord  Injured  053 

Developing  Specific  Treatment  Strategies  for  Muscle  Biofeedback  in  Stroke  Patients  104 

Effect  of  Vibratory  Information  Feedback  on  Head  Movements  of  Individuals  with  Tr  068 

Evaluation  of  the  Effects  of  Spinal  Stimulavion  on  Motor  Performance  in  Patients  w.-  094 

Facilitation  of  Arm  Movement  in  Disabled  Patients  with  Stroke,  Brain  Injury,  and  Oth  128 

Modification  of  Speech  Pat  c?rns  of  Normal  and  Dysorthric  Speakers  as  a  Function  o  056 

Quantitative  and  Qualitative  Evaluation  of  Muscular  Hypertonia  in  Patients  with  Ce  021 

Research  in  Posture  and  Support  Orthosis  118 

Training  Program  for  Upper  Extremity  Activities  in  Cerebral  Palsy  Patients  023 
MOTOR  FUNCTION  -  SEE  MUSCLE  STUDY 

Application  of  Low-Cost  Micro-Computer  Systems  for  Communication  114 

Design  of  an  Inexpensive  Audio  Message  System  111 

Development  of  an  Assessment  Tool  for  Meosuring  Sensorimotor  Maturation,  Motor  079 

Evaluation  and  Restoration  of  Function  in  the  Hemipxiretic  Upper  Extremity  of  the  H  1C5 

Fdcilitatlon  of  Arm  Movement  in  Disabled  Patients  with  Shoke.  Brain  Injury,  and  Oth  128 

influence  of  »*na  Basal  Ganglia  on  Different  Aspects  of  Motor  Performance  074 

Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow  073 
MOTOR  LEARNING 

Bibliography  of  Psychosocial,  Vocational,  and  Sexual  Aspects  of  Spinaf  Cord  Injur/  018 

Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and  Anxiet/  in  CVA  102 

Clinical  Effectiveness  of  Patlent-Seif-lnstn-.ction  in  Physical  Per/ibi|iiation  Skills  end  1  107 

Facilitation  of  Arm  Movement  in  Disabled  Patients  with  Stroke,  Brain  Injury,  and  Oth  128 

Predicting  Rare  of  Acauisition  ond  Production  of  Compley  industrial  Tasks  by  Institut  194 

Training  Proyrom  for  Upper  Exterrtity  Activities  tn  Cerebral  Palsy  Patients  023 

Use  of  a  Microprocessing  Sy^em  :o  Predict  Practiced  Perrormonce  Levels  from  Initi  256 
MOTOR  NEURON  —  SEE  NERVE  OlSORDEf- 
MOTOR  POINT  r^OCK  —  SEE  NERVE  STUDY 
MOIOR  SKILL  -  SEE  MUSCLE  STJOY,  NERVE  SlUDY.  SKILL 
MOTOR  TEST  -  SEE  NERVE  STUO^:  SKILL 
MOVEMENT  ^  SEE  KINESIOLCG/ 

Measurement  of  Musculature  Blood  Row  Induced  by  Microwove  Diath3rmy  057 

Quantitative  and  Qualitative  Evaluation  of  Muscular  Hypertonia  in  Patients  with  Ce  021 

Reseorch  in  Posture  and  Support  Orthosis  1 18 

Training  Program  for  Upper  Extremity  Activities  in  Cerebral  Patsy  Patients  023 

Use  of  Feedtx3ck  Goniometers  for  Hand  Rehabilitation  101 
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089 
110 


MULTIDISCIPUNARY  APPROACH 

Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treatment  of  Abn 
Comparison  of  Outcomes  of  Obese  Diabetics  to  Obese  Non-Diabetics  After  a  Muiti 
Sociological  Look  at  Retarded  Persons'  Perceptions  of  the  World  of  Work  "1^8 

MULTIPLE  SCLEROSIS  -  SEE  MOTOR  CONTROL  NERVE  STUDY 

Effect  of  Exercise  in  Multiple  Sclerosis:  1.  Quantitative  Changes  in  Strength  and  End  081 
Ufestyte  Changes  Secondary  to  Communication  Disorders  Among  individuals  with  082 
Social.  Psychological  and  Intellectual  i=unctioning  in  Two  Groups  of  Patients  with  M  080 
Special  Project  in  Multiple  Sclerosis  Rehabilitation  064 

MUSCLE  HYPERTONIA  -  SEE  MUSCULAR  DISORDER,  NERVE  DISORDER 

MUSCLE  RE-EDUCATION 

Muscle  Re-Educotion  in  the  Hemiparetic  Patient  by  Use  of  EMG  Feedback  007 
MUSCLE  RELAXANT  DRUG  -  SEE  ANTISPASTIC  DRUG 
MUSCLE  SPINDLE  -  SEE  CELLULAR  STUDY.  MUSCLE  STUDY 
MUSCLE  STUDY 

Ambulator/  Monitoring  Laborotor/  for  Rehabilitation  Medicine  ^27 
Carrier  Detection  with  Quantitative  Electromyography  014 
Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System  of  Rat  Liver  207 
Effect  of  Electrical  Stimulation  on  Denervated  Muscle  013 
EMG  Needle  Electrode  Parameters:  A— r.lonopolar  Needle  Electrode  Parameter  wit  072 
Idiopathic  Scoliosis:  StructuroL  Ultrastnjctural  and  Chemical  Pathology  of  Paraspina  228 
influence  of  a  Rood  Procedure  Called  Slow  Stroking  Over  the  Paravertebral  Muscle  120 
Measurement  of  Musculature  Blood  Row  Induced  by  Microwave  Diathermy  057 
Mechanism  and  Treatment  of  Muscle  Contracture  in  Disabling  Diseases— 8.  Soleus  1  052 
Muscle  In  Chronic  Renal  Disease  229 
Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 
Prescriptive  Arm  Ergorr^etry  to  Optimize  Muscular  Endurance  in  Spinal  Cord  Injury  P  214 
Quadriceps  Pacing.  Phase  111:  Relative  Effects  of  Dynamic  and  Static  Exercise  Progr  055 
Quantitative  and  Qualitative  Evaluation  of  Muscular  Hypertonia  in  Patients  with  Ce  021 
Skeletal  Muscle  Relaxants  &  Urological  Function  219 
Study  of  the  Changes  in  the  Slructure,  Ultrastructure,  Innervation  and  Enzymes  of  Sk  022 
MUSCULAR  DISORDER 

Corner  Detection  with  Quantitative  Electromyography 

EMG  Needle  Electrode  Parameters:  A— Monopolar  Needle  Electrode  Parameters  wit  072 
Pottiogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 
Quantification  of  aectromyopraphy  with  Computer  Analysis  010 
Quantitative  and  Qualitath/e  Evaluation  of  Muscular  Hypertonia  in  Patients  with  Ce  021 
Quantitative  Studies  of  Muscular  Strength  and  Muscular  Wori<  °24 
Study  of  the  Changes  in  the  Structure,  Ultrastructure,  Innervation  and  Enzymes  of  Sk  022 
Telemetric  Method  of  Monitoring  Patt^oohysiological  Voiding  083 

MUSCULAR  DYSTROPHY  -  SEE  DYSTROPHY,  MUSCULAR  DISORDER 

Carrier  Detection  with  Quantitative  Electromyography  014 
Effects  of  Resistive  Exercises  in  Improving  Respiratory  Function  in  COPO  and  Neurom  016 

MUSCULOSKELETAL  -  SEE  MUSCLE  STUDY,  SKELETAL  SYSTEM  DISABILIW 

Rehabilitation  Potential  as  a  Function  of  Corticosteroid  Therapy  in  Rheumatic  Disea  134 

MYASTHENIA  —  SEE  MUSCULAR  DISORDER.  STEROID 

MYaODYSPLASIA  —  SEE  SPINAL  CORD  DISORDER 

MYLELOMENINGOCELE  -  SK  SPINAL  CORD  DISORDER 

MYOCARDIAL  INFARCTION  —  SEE  CARDIAC  DISORDER 

Comparison  of  Myocardial  Perfusion  Before  and  After  a  12  Week  Course  in  a  Physic  125 
Coronary  Arter/  Disease  Rehabilitation  Program:  The  Controlled  Trial  of  Structured  L  133 
Sequential  Evaiuotion  of  Sensitive  and  Predictive  Accuracy  of  Treadmill  Testing  Foil  153 

MYOELECTRIC  —  SEE  MUSCLE  STUDY 

MYOPATHY  -  SEE  MUSCULAR  DISORDER 

Pathogenesis  of  Muscle  Atrophy  fn  Hemiplegia 

MYOSmS  OSSIFICANS  -  SEE  MUSCULAR  DISORDER,  MINERAL 

MYOTONIA  —  SEE  MUSCULAR  DISORDER,  SPASTICITY 

fV^OTONlC  DYSTROPHY  -  SEE  MUSCULAR  DISORDER,  SPASTICITY 
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MYOTONIC  REaEX  -  SEE  MUSCLE  STUDY.  NERVE  STUDY 
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NEGATIVE  INCENTIVES  -  SEE  DISINCENT^/ES 

NERVE  CONDUCTION  -  SEE  NERVE  STUDY 

Effect  of  Electrical  Stimulation  on  Denervoted  Muscle  013 
Functional  Distinction  Betv\/een  Neural  Sytems  Involved  in  the  Disabilities  of  Parkinso  042 
Nerve  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow  073 
Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 
Quantification  of  Electromyography  with  Computer  Analysis  010 
Relationship  of  Skin  Surface.  Subcutaneous  and  Deep  Tissue  Temperature  on  Nerve  063 

NERVE  DISORDER 

Corner  Detection  with  Quantitative  Electromyography  014 
Effect  of  Exercise  in  Multiple  Sclerosis:  1.  Quantitotive  Changes  in  Strength  and  End  081 
Motor  Point  Blocks  Phase  IV  077 
Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 
Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renal  Function  and  Ur  208 
Role  of  Respiratory  Muscle  Fatigue  in  Neuromuscular  Disease  098 
Study  of  the  Changes  in  the  Structure.  Uttrastructura  Innervation  and  Enzymes  of  Sk  022 
Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 
NERVE  STUDY 

Functional  Distinction  Between  Neural  Systems  Involved  in  the  Disobilities  of  Parkins  042 
Motor  Point  Blocks  Phase  IV  077 
Physiological  Characterization  of  Newly-Identified  Afferent  Inputs  to  the  Globus  Pall  076 

NERVOUS  SYSTEM  -  SEE  NERVE  STUDY 

Effect  of  Disodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification  Following  206 
Motor  Point  Blocks  Phase  N  077 
Voluntary  Control  of  Autonomic  Functions  by  Spinal-Cord  Injured  Persons:  A  Proctic  116 

NEURITIS  —  SEE  NERVE  DISORDER 

NEUROGENIC  BLADDER  —  SEE  NERVE  DISORDER,  URINARY  BLADDER,  URINARY  DISORDER 
NEUROLOGY  —  SEE  NERVE  DISORDER 
NEUROLYSIS  —  SEE  NERVE  DISORDER 

NEUROMUSCULAR  DISEASE  -  SEE  MUSCULAR  DISORDER.  NERVE  DISORDER 

Facilitation  of  Arm  Movement  in  Disabled  Patients  with  Stroke.  Brain  Injury,  and  Oth  128 
Role  of  Respiratory  Muscle  Fatigue  in  Neuromuscular  Diseose  098 
Study  of  the  Changes  in  the  Structure.  Ultrastructure,  Innervation  and  Enzymes  of  Sk  022 

NEUROMUSCULAR  DISORDER  —  SEE  MUSCULAR  DISORDER.  NERVE  DISORDER 

NEUROMUSCULAR  FUNCTION  —  SEE  MUSCLE  STUDY,  NERVE  STUDY 

NEUROMUSCULAR  INTEGRITY  —  SEE  MOTOR  CONTROL 

NEURONS  —  SEE  NERVE  STUDY 

NEUROPATHIES 

EMG  Needle  Electrode  Parameters:  A— Monopolar  Needle  Electrode  Parameters  wit  072 
Pathogenesis  of  Muscle  Atrophy  in  Hemiplegia  231 

NEUROPSYCHOLOGY  -  SEE  BRAIN  DISORDER.  MENTALLY  DISTURBED 

NEUROTOXIC  CHEMICAL  AGENT  -  SEE  NERVE  STUDY 

NEUROTRANSMITTERS  —  SEE  NERVE  CONDUCTION 

NON-VERBAL 

Adaptation  of  Microcomputer  as  Non-Vocal  Communication  Equipment  071 
Application  of  Low-Cost  Micro-Computer  Systems  for  Communication  114 
Computer  Analysis  of  Word  and  Phrase  'Vocabularies"  Used  by  Non-Vocal  Adults  070 
Design  of  an  Inexpensive  Audio  Messoge  System  111 
Development  of  Functional  Eye  Movement  Communication  System  113 
Development.  Testing  and  Application  of  a  Phonological ly-Bosed  Communication  115 
Dynamics  of  Communicotion  with  the  Non-Vocal  119 
Ufestyle  Changes  Secondary  to  Communication  Disorders  Among  Individuals  with  082 

ERIC  . 


Quantification  of  Non-Vocal  Communication  Performance 

Study  of  Third  Party  Payer  Response  to  Purchase  Request  of  Communication  Augm 
NURSING  -  SEE  AU-IED  HEALTH  PERSONNEL 

Prediction  of  Post-Rehabilitotlon  Clinical  Risl< 

Teiemetric  Method  of  Monitoring  Pathophysiological  voiding 
NYSTAGMUS 

Visual  System  Disorders  and  Functional  Correlates 
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OBESITY 

Comparison  of  Outcomes  of  Obese  Diabetics  to  Obese  Non-Diabetics  After  a  Multi 
OCCUPATIONAL  THERAPi' 

Clinical  Application  of  Longitudinal  Functional  Assessment 
Development  of  a  Clinical  Measurement  System 

Effect  of  Vibratory  Information  Feedbacl<  on  Head  Movements  of  individuals  with  Tr 

Physical  Therapy  Functional  Assessment  Scale  Validation 
OCULOMOTOR  -  SEE  EYE 

Development  of  Functional  Eye  Movement  Communication  System 

Visual  System  Disorders  and  Functional  Correlates 
OPERANT  CONOmONING  —  SEE  BEHAVIOR  MODIFICATION 
OPERANT  PROGRAM  -  SEE  PROGRAM  PLANNING 

Investigation  Predictors  of  Change  or  Treatment  Progress  in  Behoviorally-Based  Tr 
OPHTHAUVIOLOGY  -  SEE  EYE 

ORTHODROMIC  SENSORY  NERVE  CONDUCTION  -  SEE  NERVE  STUDY 
ORTHOPEDIC  -  SEE  BONE  DISORDER 

ORTHOSIS  ^ 

Evaluation  of  Low-Cervical,  High-Thoracic  Orthoses 

Improved  Orthotic  Design  and  Biofeedbacl<  in  Scoliosis  Management 

Orthotics  and  Prosthetics  Design  Improvements 

Quantification  of  Blomechanical  Function  of  Anl<le-Foot  Orthoses  in  Hemiplegia 
Radiographic  Study  of  the  Restriction  of  Spinal  Mobility  i.'-ing  Thoracotumbosacral 

OSSIRCANS  —  SEE  BONE  DISORDER.  MINERAL 

OSSIFICATION  —  SE  BONE  DISORDER,  MINERAL 

OSTEOARTHRITIS  —  SES  ARTHRITIS,  BONE 

OSTt-OMYEUTIS  —  SEE  BONE  DISORDER 

OSTH3POROS1S  -  SEE  BONE  DISORDER 

OUTCOME  -  SS  REHABIUTATICN  GOAL 

Evaluation  of  Outcome  of  Rehabilitation  Measured  by  Costs  of  Rehabilitation  end 

OXYGEN  CONSUMPTION  —  SEE  ENERGY 

OXYGENATION  HYPERBARIC  -  SEE  RESPIRATION 


PACEMAKER  —  SEE  CARDIAC 
PAiN 

Followup  Study  of  Kdtients  Treated  in  the  Pain  Treatment  Program,  Physical  Medicin 
Investigation  of  Predictors  of  Change  or  Treatment  Progress  in  Behoviorally-Based  Tr 
Muscle  Re-Education  for  Chronic  Low  Back  Pain  Patients.  An  Electromyographic  Bio 
Prevention  of  Chronicity  in  Back  Pain 

Voluntary  Control  of  Autonomic  Processes  Using  Biofeedback  and  Reinforcement  Pr 
PALSY  -  SEE  BELL'S  PALSY,  PARKINSON'S  DISEASE 

Neive  Conduction  Study  of  Ulnar  Netve  Compression  Syndrome  at  the  Eibow 
PANCREAS  —  SEE  DIGESTIVE  SYSTEM 
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PARALYSIS 

Application  of  o  Neuro.  :>hysiologic  Profile  to  Predict  Responses  to  Treatnnent  of  Abn  089 

Appropriate  Lntry  Level  Jobs  and  Sheltered  Workshop  Tasks  for  the  Less  Educated,  S  088 

Biofeedback  Relaxation  Therapy  in  the  Treotment  of  Spasticity  and  Anxiety  in  CVA  102 

Nen/e  Conduction  Study  of  Ulnar  Nerve  Compression  Syndrome  at  the  Elbow  073 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work  024 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

PARALYTIC  BRACHIAL  NEURITIS  -  SEE  NERVE  DISORDER.  PARALYSIS 

PARAPLEGIA  —  SEE  PARALYSIS 

Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treotment  of  Abn  089 

Biofeedback  Rehabilitation  of  the  Incomplete  Spinal  Cord  Patient  103 

Clinical  Application  of  Longitudinal  Functional  Assessment  090 

Demonstration  and  Evaluation  of  a  Model  Surveillance  System  for  Neurologicoily  A  095 

Development  of  a  NorvDistorling  Transducer  System  for  Measuring  Pressure  at  the  Tl  124 

Effect  of  Dantrolene  Sodium  on  the  Mixed  Function  Oxidase  System  of  Rat  Uver  207 

Effect  of  DIsodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification  Following  206 

Electromyographic  Rndings  in  Spastic  and  in  Raccid  Spinal  Cord  Injury  210 

Evaluation  of  the  Effects  of  Spinal  Stimulation  on  Motor  Performance  in  Patients  wit  094 

Increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Physicc  221 

Renal  Scintillation  Camera  Studies  as  a  Method  of  Following  Renoi  Function  and  Ur  208 

Sclerodermo-Like  Changes  in  Spinal  Cord  Injury  Patients  218 

Skeletal  Muscle  Relaxants  8c  Urological  Function  219 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  injuries  019 

Vocational  Follow^Jp  of  Physically  Restored  Unemployed  227 

Voluntary  Control  of  Autonomic  Processes  Using  Biofeedback  and  Reinforcement  Pr  026 

PARAPROFESSIONAL  -  SEE  ALUED  HEALTH  PERSONNEL 

PARENT 

Establishment  of  the  High-Risk  Population  Laiooratofy  154 

Factors  Undertying  Successful  Adjustment  of  the  Retarded  Released  from  Institution  234 

Family  Rehabilitation  Therapy  with  Significantly  Disabled  Parents  158 

PARKINSON'S  DISEASE  -  SEE  NERVE  DISORDER 

Functional  Distinction  Between  Neural  Systems  Involved  in  the  Disabilities  of  Part<ins  042 

Influence  of  the  Basal  Gonglia  on  Different  Aspects  of  Motor  Performance  074 

Maintaining  Work  Potential  of  Part<insonian  F^ents  143 

Physiological  Characterization  of  Newly-Identified  Afferent  Inputs  to  the  Globus  Pall  076 

PATELLAR  TENDON  BRACE  -  SEE  ORTHOSIS.  PROSTHESIS 

PATIENT  CARE  —  SEE  HEALTH  CARE 

PATIENT  DATA  -  SEE  CASE  RNDlNG.  DATA  COLLECTION.  MEDICAL  RECORD 

PEABODY  PICTURE  VOCABULARY  TEST  -  SEE  PSYCHOMETRICS 

PEER-GROUP  LIVING  -  SEE  GROUP  HOME 

PEMBERTON  STANDING  BRACE  —  SEE  ORTHOSIS.  PROSTHESIS 

PERCEPTION 

Diagnosis  and  Remediation  of  Deficits  in  Verbal  Abstraction  and  Visual  Information  005 

Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher  137 

Perceptual  and  Judgment  Factors  in  Rehabilitation  of  Hemiplegia  Patients  039 

Rehabilitation  of  Cognitive  and  Perceptual  Defects  in  People  with  Traumatic  Brain  006 

Visual  System  Disorders  and  Functional  Correlates  126 
PERFORMANCE 

Effects  of  Job  Enrichment  on  Work  Performance  of  the  Mentally  Retarded  239 

Factors  Influencing  Work  Adjustment  of  Disobied  Workers  184 

Identification  of  Leadership  Characteristics  of  "Successful"  Supervisors  in  Vocational  202 

Methods  Time  Measurement  in  Establishing  Standards  of  Performance  in  Physical  R  108 

Performance  in  Vocational  Training  Programs  and  Relationships  Between  Individual  175 

Physical  Therapy  Functional  Assessment  Scale  Validation  230 

Post  Coronary  Group/Exercise  Therapy  Study  1 36 

Predicting  Rate  of  Acquisition  and  Production  of  Complex  Industrial  Tosi<s  by  Institut  194 

Quantitative  Studies  of  Muscular  Strength  and  Muscular  Work  024 

Telemetric  Method  of  Monitoring  Pathophysiological  Voiding  083 


PB^IODIC  LUNG  EXPANSION  -  SEE  RESPIRATION 

PERSONAL  ACHIEVEMENT  SKILLS  -  SEE  BEHAVIOR  MODIRCATICN,  INTERPERSONAL  SKILLS 

Contributions  of  Personal  Achievement  Skills  (PAS)  to  Work  Adjustment  Training:  A  R  io6 
PERSONAL/SOCIAL  ADJUSTMENT  -  SEE  BEHAVIOR.  CULTURAL-FAIVIILiAL  AOJUSTIVlENT, 

TRAINING 

PERSONALITY                                                               ^          ^       _  .              ^.a  ino 

aiofeedtsack  Relaxation  Therapy  in  ttie  Treatment  of  Spasticity  and  Anxiety  in  CVA  ju^ 
Factors  Influencing  Work  Adjustment  of  Disabled  Workers 

Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher  137 

Psychosocial  and  Service  Outcome  Correlates  of  Acceptance  of  Disability  163 

Social  Skills  Training  for  Young  Adults  with  Cerebral  Palsy  0^2 

PERSONNEL  -  SEE  ALLIED  HEALTH  PERSONNEL  PERSONNEL  TRAINING 

Resources  for  Competency-Based  Training  of  Adjustment  Personnel:  A  Joint  Researc  25i 

Supervision  in  Vocational  Rehabilitation  200 

PHARMACOLOGY  -  SEE  DRUG  THERAPY                                                    .     •     „    ^  no^ 

Demonstration  and  Evaluation  of  a  Model  Surveillance  System  for  Neuroiogically  A  uva 

PHONETICS  -  SEE  SPEECH 

PHOSPHATE  -  SEE  BIOCHEMICAL 

PHYSIATRISTS  -  SEE  PHYSICAL  MEDICINE 

PHYSICAL  ACTIVITY 

Ambulatory  Monitoring  Laboratory  for  Rehabilitation  Medicine  ''27 

Cardiac  Rehabilitation  Program  for  Patients  with  Myocardia  Ischemia  and  Artenal  u92 

PHYSICAL  MEDICINE                                                ^         ^   ^  .  .    .  n-io 
Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries 
•  Telemetric  Method  of  Monitoring  Pathophysiological  Voiding 
PHYSICAL  THERAPY 

Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treatment  of  Abn  089 

Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  ond  Anxiety  in  CVA  102 
Development  of  a  Clinical  Measurement  System 

Evaluation  and  Restoration  of  Function  in  the  Hemiparetic  Upper  Extremity  of  the  H  1G5 

Physical  Therapy  Functional  Assessment  Scale  Validation  230 

PHYSICALLY  DISABLED                                                                .   ^     .       *   .  aw„  nao 

Application  of  a  Neurophysiologic  Profile  to  Predict  Responses  to  Treatment  of  Abn  uov 

Effect  of  Exercise  in  Multiple  Sclerosis:  1.  Quantitati\'e  Changes  in  Strength  and  End  081 

Human  Engineering  Ractors  Related  to  Disabilities:  Use  in  Vocational  Rehabilitation  138 

Physical  Therapy  Functional  Assessment  Scale  Vaiidarion  230 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

PHYSIOLOGY                                                                            .   T             .   *  Oflo 

Application  of  a  Neurophysiologic  Profile  to  Predict  Respjonses  to  Treatment  of  Abn  uov 

Earty  Adjustment  to  Steady  and  Unsteady  State  Exercise  in  Patients  with  Cardiopul  1 44 

Effect  of  Dlsodium  Etidronate  on  the  Recurrence  of  Ectopic  Calcification  Following  206 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

PICTURE  MORPHOLOGY  -  SEE  SPEECH 

RLOT  STUDY                                                                                 .         ^     ,  r      i  ioa 

Pilot  Study  on  Overdependence  in  Mildly  Retarded  Adolescents:  A  Structural  Family  ivo 

PLACEMENT                                                                                          .      ,         .  .-a 

Comprehensive  Job  Placement  Models  for  State  Vocational  Rehabtlitatron  Agenci  13V 

Factors  Influencing  Wori<  Adjustment  of  Disabled  Wort<ers  'J^ 

Factors  Underiying  Successful  Adjustment  of  the  Retarded  Released  from  Institution  234 

Job  Obtaining  Behavior  Strategy  (JOBS):  The  Use  of  Group  Counseling  and  intensiv  189 

Performance  Capability  and  Vocational  Potential  of  the  ESRD  Client  129 

PlASnC  LAMINATE  -  SEE  ORTHOSIS,  PROSTHESIS 

PLASTIC  TENODESIS  SPUNT  —  SEE  ORTHOSIS,  PROSTHESIS 

PNEUMONOCONIOSIS  -  SEE  RESPIRATORY  DISORDER 

POUCY  ANALYSIS/DB/ELOPMENT                                                             .  ^    „  ^  ^o^ 

National  CMI  Rights  Policy  for  Handicapped  Individuals  and  the  Role  of  the  Rehab  ivt 

Role  and  Impact  of  Consumer  Provider/ Advocacy  and  Advocacy  Groups  on  Voce  188 

POUOMYEUTIS  -  SEE  URINARY  DISORDER 
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POLYNEPHRITIS  -  SEE  URINARY  DISORDER 
POLYNEURITIS  -  SEE  NERVE  DISORDER 
PORTEUS  MAZE 

Porteus  Maze  Performance  and  Innpulsivity  in  Slroke  Rehabilitation  Patients  038 
POPULATION  STUDY  -  SEE  CENSUS 
POST  REHABILITATION 

Analysis  of  the  Effectiveness  and  Efficiency  of  a  Comprehensive  Rehabilitation  Cent  164 
Comprehensive  Follow-Up  of  Arkansas  Rehabilitation  Clients  Served  by  the  Hot  Spri  170 
Post  Rehabilitation  Problems  and  Costs  223 
POSTURE 

Effects  of  Abdominal  and  Lower  Umb  Compression  on  Cardiopulmonary  Response  212 
Electromyographic  Analysis  of  Postural  Adjustment  During  Movement  of  the  Upper  049 
Voiuntar/  Control  of  Autonomic  Functions  by  Spinal-Cord  Injured  Persons:  A  Practic  116 
POTASSIUM  -  SEE  MINERAL 

POVERTY  -  SEE  DISADVANTAGED,  SOCIOECONOMIC  CU^SS 
PREDICTION 

Prediction  of  Post-Rehabilitation  Clinical  Risk  232 

PRESCHOOL  EDUCATION  -  EDUCATION 

PRESSURE  SORE  —  SEE  SKIN  DISORDER,  ULCER 

Comparison  of  Methods  to  Reduce  Shear  and  Displacement  in  the  Use  of  a  Reclini  047 
Development  of  a  Non-Distorhng  Transducer  System  for  Me^asuring  Pressure  at  the  Ti  124 
Investigation  of  Decubitus  Ulcer  as  a  Manifestation  of  a  Psychosocial  Problem  027 
Investigation  of  the  Cause  and  Prevention  of  Ischemic  Ulcers  031 
Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

PQETRAINING  —  SEE  EDUCATION 

PREVALENCE 

1979  Survey  of  Disability  in  Houston,  Texas  096 
PREVENTION  —  SEE  RcHABIUTATlON  PROGRAM,  THERAPY 
PROBLEM-SOLVING 

Identification  of  Communication  Deficits  in  Patients  with  Right  Cerebral  Hemispher  137 
SupeA/ision  in  Vocational  Rehabilitation  200 

PROFESSIONAL  COMPETENCIES 

Resources  for  Competency-Based  Training  of  Adjustment  Personnel:  A  Joint  Researc  257 

PROFESSIONAL  PERSONNEL  TRAINING  -  SEE  PERSONNEL  TRAINING 

PROGNOSIS 

Studies  of  Urologic  Function  in  Patients  Following  Spinal  Cord  Injuries  019 

PROGRAM  EVALUATION  -  SEE  EVALUATION 

Analysis  of  the  Effectiveness  and  Efffciency  of  a  Comprehensive  Rehcoilitation  Cent  164 
Client  Referral  Inventory  for  Service  Deli^^'-^ry  254 
Developing  a  Model  for  State-Wide  Stud/  on  Ineligible  Cases  (08)  186 
Facility  Services  -  A  Tracking  System  255 
National  Study  of  Trends  and  Characteristics  of  Closed  VR  Cases  as  a  Function  of  N  187 
Program  Evaluation  for  an  Integrated  Community-Based  Extended  Rehabilitation  S  245 
Study  of  the  Impact  of  an  Interactive  Data  Analysis  System  on  Sfate  Agency  Progra  193 
Utilization  of  the  Social  and  Prevocotional  InformaTion  Batter/  (SPIB)  197 

PROGRAM  PLANNING  -  SEE  REHABIUTATION  PROGRAM 

Case  Management  and  fhe  Individual  Program  Planning  Process  246 
Effects  of  Training  Psychiatric  Staff  in  Human  Relations  and  Programming  Skills:  Dev  264 
Fbciliiy  Services— A  Tracking  System  255 

PROGRAMMING  —  SEE  INf=ORMATION  ACTIVITY.  LEARNING 

PROPRIOCEPTIVE  NEUROMUSCULAR  FACIUTATION 

Evaluation  and  Restoration  of  Function  in  the  Hemi|L">aretlc  Upper  Extremity  of  the  H  105 

PROSTHESIS 

Energy  Cost  of  Ambulation  with  Assistive  DeviCGs  (Formerly  Energy  Cost  of  Locomoti  037 
Orthotics  and  Prosthetics  Design  Improvements  001 

PROTEIN  -  SEE  BIOCHEMICAL 

PSYCHOGENIC  DISORDER 

Biofeedback  Relaxation  Therapy  in  the  Treatment  of  Spasticity  and  Anxiety  in  CVA  102 


Role  of  Family  in  Institutional  Rehabilitation  of  Clients  with  Behavioral  and  Physical  135 
PSYC  HOLOGY 

Assertiveness  Training  for  Retarded  Cients  in  Vocational  Settings  247 

Effects  of  Job  Enrichment  on  Work  Performance  of  the  Mentally  Retarded  23V 

increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Physica  22 . 

Psychological  Correlates  of  Traumatic  Head  Injury  and  Recovery  of  Function  0/3 

Rang©  and  Controllability  of  Physiological  Output  Signals  in  People  with  Cerebral  P  1 1  / 

Rehabilitation  and  Family  Interaction:  A  Pilot  Test  of  the  Multiple  Family  Group  on  a  13U 

Role  of  Family  in  Institutional  Rehabilitation  of  Clients  with  Behavioral  and  Physical  135 

Voice  Operated  Response  Unit  (VORU)  to  be  used  in  the  Psychological  Assessment  21  / 

PSYCHOMETRICS  , 

Comprehensve  investigailor.  of      Vocational  Abilities  and  Motivational  Characte  i  /3 

Predicting  Roto  of  Ac^iuisition  and  Production  of  Complex  Industrial  Tasks  by  Institut  i94 

Utilization  of  the  Social  onct  Prevocorionol  Information  Battery  (SPIB)  197 

PSYCHOMOTOR  .        .        ^  ,  An-j 

Clinical  Effectiveness  of  Porient-Self-lnstruction  in  Physical  Rehabilitation  Skills  and  I  1U/ 

PSYCHOSOCIAL  _  ■    u  i-i? 

Identification  of  Communicaricn  DeV:cits  in  Patients  with  Right  Cerebral  Hemispher 

Increasing  Parent  and  Caretaker  Effe<Jtlveness  in  Understanding  and  Dealing  with  t  237 

increasing  Social  Comfort  and  Social  Skills  Level  of  Individuals  with  Obvious  Physica  221 

Longitudinal  Study  of  Seif-lmage  and  Work  Adjustment  of  Young  Deaf  Adults  26U 

Post  Coronoty  Group/Exercise  Therapy  Study  ]36 
Psychosocial  Factors  that  Umit  the  Rehobilitorion  of  Patients  with  Chrome  Arthritis 

■  Rehabilitation  and  Family  interaction:  A  Pilot  Test  of  the  Mulriple  Family  Group  on  a  130 

Rehabilitation  Potenriol  as  a  Funcrion  of  Corricosteroid  Therapy  in  Rheumatic  Disea  I3n 
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